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furnished as xerographic prints. 


Prices for microfilm and bound xerographic copies appear at the end of each abstract. 
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AGRICULTURE, GENERAL 


A PIEZOMETRIC FIELD STUDY OF 
SOIL WATER MOVEMENT TOWARD TILE 
DRAINS IN A NAPPANEE SILTY CLAY LOAM 


(L. C. Card No. Mic 60-4352) 


Clyde Livingston Wilson, Ph.D. 
The Ohio State University, 1952 


Introduction 


It is necessary to understand how and why soil water 
moves toward a tile drain in order to explain the princi- 
ples concerning land drainage. Drainage recommendations 
at present are based primarily on observations of existing 
tile systems and on experiences gained in making recom- 
mendations for various soil conditions. Admittedly, a 
great many factors, such as the cropping system, organic 
matter content of soil, and measurable soil structural 
conditions affect water movement in soil in addition to the 
physical installation of the tile. The term physical instal- 
lation as used here includes not only the size, grade, depth, 
and spacing of the tile but also the topography of the area. 

The influence on water movement in soil by physical 
installation of tile has been investigated in the laboratory 
by both electrical analogues and by tank models using a 
dye to trace the path of water movement. Boundary con- 
ditions are definite and stable in laboratory work but they 
cannot be definite and stable in field work unless the 
boundary conditions are defined, which implies sealing off 
the area under consideration. It is desired to know just 
how much effect the changing boundary conditions do exert 
on water movement in the soil. This can only be done on 
soils in situ. 

Determination of the direction of movement of soil 
water toward tile drains was accomplished by using a 
technique described by Christiansen.’ He showed that by 
ascertaining the relative hydraulic head at specific points 
on a vertical plane in the soil profile, a network of equipo- 
tential lines may be constructed on this plane (these lines 
represent the intersection of the equipotential surfaces 
with the plane). Since the direction of water flow follows 
the steepest hydraulic gradient, the streamlines of flow are 
normal to the equipotential lines. The relative hydraulic 
head at a specific point in the soil is indicated by the height 
at which water will stand in an open pipe whose lower end 
is open at that specific point. Such a pipe is called a pie- 
zometer. 

The study describes and discusses some of the flow 
patterns obtained from actual field conditions found in a 
previously-installed tile drainage experiment. 


Experimental Procedure 


The soil in the field used in this study was classified as 
a Nappanee silty clay loam, a 2-profile soil. This indi- 
cates that the soil is brownish gray with fair surface 





drainage but poor internal drainage. The soil was derived 
from glacial till in the old lake plain of northern Ohio. 
Since this field was part of a larger drainage project, four 
of the eleven tile lines had continuous recorders installed 
at their outlets to measure the discharge from the tile 
line. The other seven tile lines acted as buffers, greatly 
reducing lateral seepage from one tile line to the next. 
The four measured tile lines were installed at two depths, 
two and three feet, and two spacings of thirty and sixty 
feet. 

Piezometric measurements were made from halfway 
between the tile lines on one side of a measured line 
across the tile to the midpoint on the other side of the tile 
line. This distance was 30 or 60 feet, depending on the 
spacing of the particular tile. Piezometers were installed 
in batteries of five 3/8-inch pipes, at depths of 2, 3, 4, 6 
and 8 feet. Batteries were located symmetrically in rela- 
tion to the tile, with the closest pair one foot from the tile, 
the next pair 8 feet from the tile, and the furthest pair 
midway between the tile drains. Two replications of this 
installation were made about 500 feet apart so that one 
location was toward the upper end and the other location 
was near the lower end of the 800 foot tile drains. The 
water level in the pipes was measured using an electric 
probe which indicated the distance from the top of the pipe 
to the water surface. These data were then referred toa 
lower datum plane common to all so that the larger mem- 
bers indicated a greater hydraulic head. By inserting the 
hydraulic head values on a graph representing a vertical 
section of the soil profile normal to the tile line, equipo- 
tentials and the resulting streamlines were obtained. 

Work was conducted at this location for three years; 
however, only the data obtained in the third year is given. 
The installation was incomplete the first year and served 
as a pilot experiment. The tile had ceased flow by the 
time the installation was completed the second year, so 
the data obtained for that year were of little value. 


Results 


Because of the voluminous quantity of data collected in 
a study such as this, it is impossible to present all of it. 
Therefore only selected flow patterns which illustrate 
graphically an interesting principle or idea are shown. 

When no confounding factors are evident, the flow pat- 
tern obtained agrees, in general, with that expected ac- 
cording to the theory of flow into a tile drain. Figure 1 
represents the flow through a soil which is relatively 
homogeneous. 

Borings with a soil auger were made near each battery 
installation and a log of them was kept. One of the most 
striking observations from this log was the existence of a 
very tight clay layer about four feet below the ground sur- 
face under one tile line. Where the tight soil layer oc- 
curred the equipotentials were crowded closely together, 
indicating a big difference in potential across the layer. 
The theoretical type of flow pattern toward the tile obtained 
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Figure 1. A typical flow pattern of water toward a tile 
drain. (Data collected May 12, 1951.) 
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above the tight layer gives way to a pattern indicating deep 
seepage below the layer. 

It appeared that many different factors, resulting from 
a lack of definite boundary conditions, confounded the flow 
patterns which were obtained. For instance, the flow pat- 
tern obtained at a time of high water table appeared to be 
of the type shown in Figure 1. As the water table falls 
just below the tile a different pattern may become apparent. 
In the case of one tile which is at a 2 feet depth the flow 
was all in a lateral direction. This fact was explained by 
the location of a 3 feet deep tile some 100 feet away. This 
lateral seepage took place despite the fact that all meas- 
ured tile lines are flanked by buffer lines at their same 
depth. After the water table fell a foot below this particular 
tile the pattern again changed to a pattern indicating ver- 
tical seepage. 

For a soil which is only slowly drained the apparent 
importance of lateral seepage was great. The streamline 
curves obtained were relatively flatter (Figure 1) than 
those obtained by Kirkham.* However, his work was not 
concerned with a falling water table. The shape of the 
water table appeared to agree with the equation for a static 
water table maintained by strictly lateral flow. In view of 
the fact that the equipotential lines intersected the draw- 
down curve at approximately 90 degrees, it would seem 
that the surface of the water table itself was a streamline. 

Figure 2 is an illustration of the same type of flow 
pattern observed around two different tile lines on the 
same day but the effect is due to entirely different causes. 
Figure 2b shows an asymmetric pattern because the ground 
surface slopes down to the right. Therefore the general 
direction of movement without the presence of a tile would 
be from left to right. Consequently, the high potential 
area, normally located midway between the tile lines, 
shifted to the left. Similarly, tile line I (Figure 2a) was 
affected by seepage from left to right, even though the soil 
surface is relatively level. This seepage is caused by the 
presence of an undrained area located some fifty feet to 
the left. The seepage takes place despite the presence of 
a buffer line thirty feet to the left of tile line I. 

The flow patterns obtained from the same location under 
approximately the same water table elevation seem to be 
affected by the temperature of the air and the plant life 
growing in the soil. Patterns show that the hydraulic gra- 
dient producing deep seepage is much steeper in the winter 
than in the summer when there is relatively more water 
uptake by plant roots and upward capillary movement. 
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Figure 2. Similar asymmetric flow patterns on 
December 10, 1951 produced (a) by lateral seepage from 
an untiled area on the left and (b) by the slope of the soil 
surface downward to the right. 


Discussion 


The predominantly lateral flow observed from the study 
may be explained in two ways. First, the presence of an 
interlacing network of cracks, worm holes, root channels, 
etc., provides means for rapid water movement. Fine- 
textured soil may transmit water initially, by means of 
these channels, as rapidly as a tightly packed sand. Sec- 
ondly, it may be a very common situation that a falling 
water table in the soil is resupplied during a very short 
time so that most of the time the water table is falling 
without resupply. In this case the electrical analogy 
breaks down because electricity must be continually sup- 
plied to the falling water table in order to measure the 
electrical potential. If water (or electricity in the analogy) 
is added to the surface of the saturated zone when the 
water table is falling, the streamlines are relatively more 
vertical. 

The amount of lateral seepage from the area of one tile 
to another as observed in this study affords a good example 
of one reason why a proper drainage experiment is so dif- 
ficult to design, install, and analyze. The use of imperme- 
able barriers such as sheet metal installed vertically 
midway between tile lines would help define the boundary 
conditions if it were placed deep enough. Figure 2a illus- 
trates the fact that it is impossible to have an “undrained 
check plot” in a drainage experiment. At best it can only 
be a “less well-drained check plot.” 
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The movement of water within the plow layer and 
through the plow sole cannot be determined using the tech- 
niques used in this study. A modification of the technique 
or at least an application of the same principles could be 
used in studying the effect of a plow sole on the soil water 
movement, 


1. Christiansen, J. E. “Ground Water Studies in Rela- 
tion to Drainage,” Agr, Engr., 24 (1943), pp. 339-42. 

2. Kirkham, Don. “Pressure and Streamline Distribu- 
tion in Waterlogged Land Overlying an Impervious Layer,” 
Soil Sci. Soc. Am. Proc., 5 (1942), pp. 65-8. 

Abstract published by special arrangement with The 
Ohio State University. 

Microfilm $2.50; Xerox $3.00. 50 pages. 
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QUANTITATIVE INHERITANCE IN POULTRY 
WITH SPECIAL REFERENCE TO GENETIC 
CORRELATIONS BETWEEN PUREBRED 
AND CROSSBRED HALF-SIB FAMILIES 


(L. C. Card No. Mic 60-3509) 


Franklin D. Enfield, Ph.D. 
University of Minnesota, 1960 


Data from 39,944 chicks from 13 hatches over a two- 
year period were represented in this study. These chicks 
were from two lines of broilers or were crossbred chicks 
from these two lines. Traits under consideration included 
eight-week weight in both males and females, short term 
egg production, and mature body weight in females. 

The objectives of the study were to estimate the various 
genetic and phenotypic parameters in the purebred and 
crossbred populations that are important in prediction of 
expected progress by different methods of selection. 
These parameters included (1) Components of variance 
for each trait in both the purebred and crossbred popula- 
tions; (2) Analogous components of covariance between 
different traits; and (3) Covariances between purebreds 
and crossbreds that can be attributed to a common sire in 
the two populations. Estimates of heritability and genetic 
correlations were computed from the various estimates of 
variance and covariance components. 

Estimates of heritability and additive genetic variance 
were relatively high for eight-week weight in both the 
males and females. The pooled estimates of heritability 
ranged from a low of .28 in the Line B males to a high 
estimate of .56 in the Line A females. All pooled estimates 
were slightly higher for the heritability of eight-week 
weight in females than in males. A comparison of the es- 
timates of additive genetic variance obtained from com- 
ponents of variance and regression analysis indicated that 
estimates obtained from components of variance are 
biased downward due to selection of sires. Estimates of 
sire-hatch interaction effects indicate that if these effects 
are confounded with the sire component of variance the 
estimate of heritability will be biased upward about 14 per 
cent in the case of eight-week weight. 

Heritability for short-term egg production was esti- 
mated at .11 in Line A. The sire component of variance 





was much larger in the crossbreds than in the purebreds 
for egg production indicating segregation within a line was 
having a greater effect on performance in the crossbreds 
than it was in the pure line itself. 

Estimates of heritability were consistently high for 
mature body weight in females with a pooled estimate of 
.67 obtained from the components of variance analysis in 
the purebreds. 

Genetic correlations between purebred and crossbred 
half-sib families from the same sire where the same trait 
was measured in both populations were high for all traits 
indicating selection based on purebred performance would 
be relatively effective in improving the crossbreds. 

The negative genetic correlations between eight-week 
weight and egg production indicate that selection for either 
of these traits will produce an undesirable response in the 
other. Genetic correlations between eight-week weight and 
mature body weight were positive while the estimate be- 
tween egg production and mature body weight were negative. 

Estimates of phenotypic correlations were of the same 
sign but smaller in absolute magnitude than the corre- 
sponding genetic correlations for all traits considered. 

Estimates of expected progress in improving crossbred 
performance indicate an advantage for half-sib family se- 
lection based on crossbred performance when both egg 
production and growth rate are considered. 

Microfilm $2.50; Xerox $6.00. 121 pages. 


THE DEVELOPMENT OF A SELECTION 
INDEX FOR USE IN IMPROVEMENT 
OF DUAL PURPOSE CATTLE 


(L. C. Card No. Mic 60-3533) 


Hari Raj Mishra, Ph.D. 
University of Minnesota, 1960 


The procedure and requirements for construction of a 
selection index that makes optimum use of all available 
information was reviewed with reference to selection in 
dual purpose cattle. 

The data available from the University of Minnesota 
herd at Waseca were analysed for estimation of phenotypic 
and genotypic variances and covariances. From these, 
estimates of heritability were computed for milk produc- 
tion, fat %, 12-month weight and calving interval. The 
heritability estimates were: 


Trait h* 


Degrees of freedom 





Milk production 0,22 118 
Fat % 0.38 118 
12-month weight 0.39 60 


Calving interval -0.04 73 


Estimates of genetic correlations obtained were as follows: 


Trait I'g 
Milk production and fat % 
Milk yield and 12-month wt. 
Fat % and 12-month wt. 


Degrees of freedom 
-0.61 236 
-0.27 77 
-0.37 77 
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Degrees of freedom in both instances pertain to the esti- 
mates of additive genetic variance and covariance which 
were obtained from dam-offspring covariance. 

The approximate relative economic values of milk pro- 
duction (per 100 lbs.), fat % (every one per cent), 12-month 
weight (every 10 pounds), dressing % (per 1%), carcass 
grade (per unit of numerical scale used) were obtained as 
3.00, 48.00, 0.035, 2.25 and 6.00, respectively. 

Selection indices for evaluation of animals at 5 or 6 
months of age were constructed. Genetic improvement 
that might result from use of these indices was examined 
for both net worth and individual traits. 

The form of an optimum index was found to vary con- 
siderably depending on genetic parameter estimates and 
the amounts of different kinds of information assumed. 

Limited investigations of the consequence of using 
non-optimum indices were made. The results emphasized 
the need for improved parameter estimates as the basis 
for development of indices that can be relied on to be ef- 
fective. Microfilm $2.50; Xerox $3.80. 67 pages. 


ABBERANT IRON METABOLISM AND 
THE COTTON FUR ABNORMALITY 
SYNDROME IN MINK 


(L. C. Card No. Mic 60-3355) 


Floyd Madison Stout, Ph.D. 
Oregon State College, 1960 


Major Professor: J. E. Oldfield 


Experiments with more than 1000 mink (Mustela vison) 
have been conducted to investigate the nature, cause and 
prevention of the cotton fur abnormality. The most strik- 
ing symptom of the syndrome visible in affected mink is 
the lack of pigmentation in the underfur; however poor 
growth and general unthriftiness are also typical. In addi- 
tion, blood studies revealed that cotton mink exhibit a mi- 
crocytic, hypochromic anemia. 

Inclusion of Pacific hake (Merluccius productus) or 
Atlantic whiting (Merluccius bilinearis) in rations other- 
wise adequate for normal fur pigmentation and blood 
formation has resulted in a consistent production of 
cotton-furred mink, the incidence closely paralleling the 
percentage of these fishes in the ration. Feeding of these 
species of fish, treated by heating to 93°C. eliminated pro- 
duction of the cotton fur syndrome, indicating that this 
anomaly is induced by a factor in the fish rather than re- 
sulting from an inherent deficiency of the causative ration. 
Further, this observation demonstrates the heat instability 
of the factor and intimates it may be proteinaceous in 
nature. Whole fish have been shown to be a more potent 
source of the causative factor than eviscerated fish and 
hake more potent than whiting. Addition of 5 per cent of 
rancid marine or animal fat to the adequate control ration 
had no effect on the incidence of cotton-furred mink. 

When experimental animals fed the causative ration 
were selected from parents which had or had not previ- 
ously exhibited the cotton fur abnormality, it was evident 
that the condition occurred in certain families, suggesting 














that susceptibility is under genetic control. It appears that 
this abnormality results from an interaction of genetic and 
nutritional factors in which an inherited susceptibility is 
not manifest unless environmental factors permit its ex- 
pression. This indicates that a practical means of pre- 
venting the abnormality would be to select breeding stock 
for resistance in addition to either avoidance of or cooking 
the causative fish species. 

In attempts to investigate the nutritional basis of this 
syndrome, the effect of several nutrients concerned in both 
blood formation and melanogenesis was evaluated. Eleven 
B-complex vitamins supplied parenterally to mink fed a 
causative ration containing 50 per cent of Pacific hake pro- 
vided no protection from the anomaly as determined by 
“cotton” incidence and blood and weight data. Likewise, 
supplementation with parenteral copper glycinate or oral 
lysine plus tyrosine offered no protection. However, par- 
enteral supplementation of an iron-dextran complex com- 
pletely prevented symptoms of cotton fur in mink. As all 
symptoms of cotton fur were prevented by iron injection, 
it is assumed that they are the result of an induced iron 
deficiency. It is postulated that the observed achromotri- 
chia is not a specific symptom of iron deficiency, but 
rather the response of a low priority system (fur pigmen- 
tation) to nutritional stress. 

Since the causative ration contained an almost equal 
amount of total iron as did an adequate control ration, and 
since anemic, cotton mink fed the causative ration showed 
no hematological response to oral supplementation of iron 
glycinate until dietary iron levels reached 125 times a 
calculated adequate level, it was concluded that the cotton- 
fur-inducing factor of the hake is acting in some manner to 
make dietary iron unavailable. 

One specific cause of the cotton fur abnormality is the 
feeding of certain fishes, however it is postulated that a 
more general cause is a nutritional stress which occurs 
during the critical period when body growth coincides with 
fur formation. Microfilm $2.50; Xerox $5.20. 103 pages. 


AGRICULTURE, FORESTRY AND WILDLIFE 


FLUCTUATIONS IN AQUATIC INSECT 
POPULATIONS ASSOCIATED WITH AERIAL 
APPLICATIONS OF DDT TO NORTHERN 
MAINE FORESTS 


(L. C. Card No. Mic 60-4088) 


John Richard Gorham, Ph.D. 
The Ohio State University, 1960 


In June of 1958 the Maine Forest Service aerially 
sprayed some 302,000 acres of spruce-fir forest in north- 
eastern Aroostook County in an effort to control an out- 
break of spruce budworm. The insecticide, DDT, was 
applied as an oil solution at the rate of one pound of DDT 
per acre. The goal of the present study was to determine 
what changes occurred in the populations of riffle insects 
during the summers of 1958 and 1959. Data compiled 
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from 220 Surber samples from six sprayed and five un- 
sprayed streams indicated that there was, immediately 
following the spray application, a marked reduction of the 
riffle-insect populations amounting to 74 per cent by 
number and 64 per cent by volume. When these figures 
were adjusted to exclude declines, calculated from check- 
stream data, due to natural causes, there remained a re- 
duction of 50 per cent by number or 43 per cent by volume 
attributable to the effects of DDT. Similar reductions also 
occurred in the populations of the five major trout-food 
groups: midges, 62 per cent; black flies, 49 per cent; 
mayflies, 65 per cent; stoneflies, 47 per cent; caddisflies, 
60 per cent. By mid-August, 1959, recovery by midge, 
black fly, and mayfly populations was practically complete. 
Depending on the stream, repopulations by caddisfly larvae 
varied from none to complete, and by stoneflies from 
slight to complete. Very favorable environmental condi- 
tions at certain times probably promoted the rapid repopu- 
lation by midges and black flies. The presence of detoxify- 
ing silt and humic materials in the water, the protective 
alder canopy over the brooks, and the adherence to rec- 
ommended aerial spraying procedures tended to minimize 
the deleterious effects of the DDT on the stream -bottom 
fauna. Although the spray program caused the loss of a 
substantial quantity of potential trout food, the seriousness 
of this loss was moderated by pre-spray feeding by the 
trout, survival of many aquatic trout-food invertebrates, 
rapid repopulation by midges and black flies, and the nature 
of the feeding habits of young trout, which make up a large 
proportion of the trout population of Aroostock County 
brooks. It is very unlikely that the 1958 spruce budworm 
control campaign caused the extinction of any species in 
the spray area or had any long-term or permanent dele- 
terious effects on the populations of riffle insects. 
Microfilm $2.50; Xerox $5.00. 98 pages. 


A STUDY OF THE RELATIONSHIP 
BETWEEN PROGRAM AND ORGANIZATION 
IN THE ADMINISTRATION OF FOREST AND 

WILDLIFE RESOURCES BY THE 
STATE OF MINNESOTA 


(L. C. Card No. Mic 60-3521) 


Frank Dunham Irving, Ph.D. 
University of Minnesota, 1960 


The reorganization of state agencies which administer 
forestry and wildlife programs is a current and continuous 
process. Patterns of organization vary from state to state 
and change within states over time. New positions appear 
while old ones are reclassified or dropped. Some old 
units disappear while others expand and divide. Such 
agencies are usually organized with the intent of attaining 
maximum efficiency, but no serious attempt has been 
made to describe and analyze the process by which the 
pattern of organization is developed. 

This study examines program and organization rela- 
tionships in two divisions of the Minnesota Department of 
Conservation: the Division of Forestry and the Division of 





Game and Fish. The objectives were (1) to describe what 
is done and who does it, (2) to identify the persons who 
make and influence structure decisions, (3) to learn what 
objectives they seek when organizing, and (4) to explore 
the influence of technical aspects of forestry and wildlife 
operations upon the organization process. 

Published and unpublished materials were consulted 
for background information. Depth interviews were con- 
ducted with 38 line and staff administrators of the divi- 
sions studied, and numerous other contacts were made to 
verify and expand interview responses. The interview 
schedule listed postulated goals and influences suggested 
by the literature of organization theory. Respondents were 
asked if specific items influenced the structure of their 
division, and were asked to provide examples if they did. 
Respondents were assured confidential treatment of their 
replies. 

The purposes of the major activities carried on by 
these divisions as well as the methods used and the re- 
sults obtained are explained in the descriptions of the 
programs. The organization descriptions explain how the 
work is divided and assigned to sections, units, regions, 
areas, districts and finally to individual positions. 

The statutory authority to determine the structure of 
divisions of the Minnesota Department of Conservation is 
assigned to the Commissioner of Conservation, but much 
of this power is delegated to division directors. Directors, 
in consultation with line and staff aides, prepare plans for 
the approval of the commissioner. These proposals are 
prepared with the advice of the central staff agencies con- 
cerned with finance and personnel. The legislature limits 
this authority directly by specifying maximum comple- 
ments, and indirectly by limiting appropriations. 

In the assignment of tasks to positions, work is usually 
concentrated to develop special skills and the capacity of 
the individual is recognized as a limiting factor. Work is 
assigned to units so that people doing similar work are 
grouped, and activities that interact unfavorably are sepa- 
rated. Territorial division is used to reduce travel time 
and expense. A balance is sought between field independ- 
ence and central control, and some units are separated on 
the basis of financial support. Current structure decisions 
are often influenced by future expectations of growth. 

Career opportunities, job security, station location and 
the interest of employee associations have some influence 
on structure decisions. To insure public support, organi- 
zation patterns are often expected to provide for state- 
wide uniformity, local adaptation, and the satisfaction of 
special interests. The structure is also influenced by a 
desire to avoid conflict and competition with other units of 
government. 

Four technical aspects of forestry and wildlife opera- 
tions influence work division: location, timing, techniques, 
and facilities. Field operations are organized to fit the 
spatial distribution of forest and wildlife resources. The 
emergency nature of some activities as well as seasonal 
and yearly variations in work load are important timing 
factors. Techniques determine the skills needed as well 
as the number of positions used. Existing facilities have a 
conservative influence on reorganization since they are 
often difficult to convert. 

Microfilm $4.45; Xerox $15.75. 348 pages. 
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THE RELATION BETWEEN ANATOMY AND 
INHERENT GROWTH POTENTIAL OF 
HYBRID POPLARS 


(L. C. Card No. Mic 60-3539) 


Frank Shalvey Santamour, Jr., Ph.D. 
University of Minnesota, 1960 


A major problem in forest genetics research is the 
selection of fast-growing trees at an early age. Since the 
most important characteristics of forest trees are those 
concerned with growth and development over an entire ro- 
tation, criteria for accurate early selection would be most 
beneficial to the breeding program. The present study 
was suggested by the techniques developed at the East 
Malling Research Station, Kent, England, for the selection 
of new apple rootstocks. 

Twenty-five hybrid poplar clones, resulting from a joint 
project of the New York Botanical Garden and the Oxford 
Paper Company and now a part of the research program of 
the Northeastern Forest Experiment Station, U. S. Forest 
Service, were used for this study. These clones represent 
18 different parental combinations and exhibit a wide range 
of growth vigor in test plantings. 

Determinations of anatomical characteristics were 
made on the roots and stems of trees one-year-old from 
cuttings and included the following: (1) bark percent (the 
relative area of the root or stem cross-section occupied 
by bark); (2) percent of fibers in the bark; (3) percent 
vessel area in the wood; (4) vessel size; and (5) percent 
ray tissue in the wood. The calculation of bark percent 
was made from vernier caliper measurements on fresh 
plant material of similar diameter. All other character- 
istics were determined from microscopic sections by 
photographic techniques. 

The bark percent of the roots appears to be the best 
single criterion for early selection for vigor. The differ- 
ences between clones were highly significant. Correlation 
analyses were run between root bark percent and height, 
diameter, and volume growth of the same clones in repli- 
cated 9-year-old test plantings at Beltsville, Maryland and 
Williamstown, Massachusetts. There were highly signifi- 
cant inverse correlations with five of the six growth 
variables and significant inverse correlation with height 
at Williamstown. 

The bark percent of the stem was significantly corre- 
lated with all of the growth variables except volume at 
Beltsville but lack of significant differences between 
clones makes this characteristic of little practical value. 

There were highly significant differences between 
clones for all other anatomical characteristics. Of these, 
only the percent of fibers in the bark of the root can be 
considered a possible selection criterion. Positive and 
highly significant correlation coefficients were obtained 
with five of the growth variables, while the correlation 
with height at Williamstown was not significant. There 
were no significant correlations between growth and per- 
cent fibers in the stem bark, percent vessel area in the 
wood of stem and root, vessel size in root and stem, or 
percent ray tissue in stem and root wood. 

Studies made on the roots of five clones in replicated 
6- and 10-year-old clonal tests indicate that root bark 
percent is a clonal characteristic and is independent of the 
growth of an individual ramet on a fairly uniform site. 
Determinations of root bark percent on a small number of 





Populus deltoides Bartr. seedlings, and the plants grown 
from cuttings made from them, showed that there were no 
significant differences between seedling and adventitious 
roots. Thus it is possible that selection for vigor based 
on anatomical criteria may be applicable to woody plants 
that are not readily propagated by cuttings. 

Seven of the hybrid parentages were represented by 
two or three clones in the material studied. The consistent 
relationship observed between growth and root bark per- 
cent suggests that early selection based on anatomical 
criteria can be made within progenies. 

Microfilm $2.50; Xerox $4.40. 84 pages. 





MARKET PRACTICES AND PRICE 
FORMATION FOR FARM WOODLAND 
PRODUCTS SALES IN NORTHERN AND 

SOUTHEASTERN MINNESOTA 


(L. C. Card No. Mic 60-3541) 


Richard Arnold Skok, Ph.D. 
University of Minnesota, 1960 


The large proportion of commercial forest land in farm 
ownership is an important source of wood supply currently 
and prospectively. The level of investment inputs per unit 
of farm woodland in Minnesota is below those typically 
found on most other types of forest land ownerships. The 
extent to which the existing system of marketing farm 
woodland products adversely affects input allocation for 
future timber production is the problem of concern in this 
study. 

Price forming methods in the principal farm woodland 
products markets were examined to see if there was ap- 
parent failure in price as a reflector of consumer demands 
and hence as a rewarder for the farm timber grower. 
Similarly, market practices were examined to see if the 
woodland owners and first buyers were using methods 
which would result in the seller achieving a satisfactory 
sale experience. Both price forming factors and market 
practices were evaluated in terms of probable effect on 
farm operator input allocation for future woodland timber 
production, 

Sellers and buyers of farm woodland products in two 
areas of Minnesota were studied with respect to transac- 
tions occurring during the period 1954-1956. A sixteen 
county northern area and a four county southeastern area 
were selected for this study based on the frequency of 
forest products sales by farm operators as reported in the 
1954: Census of Agriculture. 

The farm was used as the basic sampling unit. Farms 
for the sample were chosen using a systematic sample 
with three random starts. The Master Sample of Agricul- 
ture materials were employed for delineation of areal 
units. This sampling method assured a geographically 
distributed sample within the study areas, reduced varia- 
tion in farms among areal units, allowed ease of analysis, 
and provided reliable estimates and variances of the pa- 
rameters studied. 

Personal interviews were conducted with the farm op- 
erators in the sample. A total of 177 interviews in depth 
were obtained from this level of the study. Information 
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from first buyers was also obtained through personal in- 
terviews. 

In the north farm sellers were usually frequent partici- 
pants in the cut pulpwood market and had established pat- 
terns of action in selling. Their basic decision was one of 
whether or not to make a sale when the opportunity arose. 
The farm seller had no control over the price to be re- 
ceived in selling cut pulpwood nor the quantity that would 
be taken. Terms of the sale were a given factor insofar 
as he was concerned, The pulpwood buyers seemed to 
view the farm operators primarily as an available supply 
of woods labor but not as timber growers. 

Farm operators in the southeast typically sold wood- 
land products as stumpage to tie mills. Most farm sellers 
were Satisfied with the outcome of their sales despite the 
fact that price and quantity were established for them. Tie 
mills also found these factors pre-established in the con- 
tracts they received from railroad companies. 

Adjustments in the farm woodland products marketing 
system may result in the reduction of certain inequities 
which seemingly now exist in both of these areas. How- 
ever, it seems evident that significant increases in input 
allocation at the farm woodland level will not be achieved 
through adjustments in the market system alone. 


Microfilm $6.40; Xerox $22.75. 502 pages. 
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STUDIES OF THE EFFECT OF SOIL 
NITROGEN ON THE DEVELOPMENT 
OF BOTTOM BREAKS AND ON THE 
NITROGEN FRACTIONS OF THE 
LEAVES, BUDS, AND XYLEM SAP 
IN THE BETTER TIMES ROSE. 


(L. C. Card No. Mic 60-4074) 


Dominic Joseph Durkin, Ph.D. 
The Ohio State University, 1960 


Failure in the development of bottom breaks results in 
an economically short life for greenhouse rose plants. 
Correlation between the growth of bottom breaks and plant 
vigor makes it appear that nitrogen nutrition may be one of 
the factors involved. If competition exists between the 
axillary buds at different levels of the plant, there are at 
least two methods of treatment: First, a high level of 
nitrogen nutrition might provide more nitrogen to the basal 
buds, with the result that such buds would develop. Sec- 
ondly, the elimination of buds by pruning would, in effect, 
reduce the degree of competition between the remaining 
buds. In addition, bottom breaks have been correlated with 
the use of a soft pinch, and for this reason, a study was 
made of the nitrogen changes in the top axillary bud follow- 
ing the pinch. Studies were also made on the nitrogen 
fractions of the xylem sap. 

An equal number of own-rooted, one year Better Times 
rose plants were pruned to 20, 15, 10, 5, and 2 inches. 
One-half of the plants in each group were treated with high 
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nitrogen (250 P.P.M.) at each watering, while the remainder 
received a low nitrogen treatment (100 P.P.M.) at each 
watering. 

A number of extra-soft pinches were made on three- 
year-old Better Times rose plants, and the top axillary 
buds were removed and analyzed at intervals of 0, 3, 6, and 
9 days following the pinch. Total nitrogen was determined 
by the micro-Kjeldahl method. Soluble nitrogen was ex- 
tracted from the buds by immersing them in a boiling water 
bath, in which they were allowed to remain for 20 minutes. 
Total soluble nitrogen was determined by micro-Kjeldahl- 
Nesslerization, while amine nitrogen was measured by the 
Moore and Stein procedure. Amide and nitrate nitrogen 
were determined by the Varner method. 

Xylem sap was obtained by vacuum extraction, as de- 
veloped by Bollard. Analytical procedures were the same 
as listed above. Amino acid separation was obtained by 
two-dimensional paper chromatography with phenol-water 
and butanol-acetic acid-water as the developing solutions. 

The number of bottom breaks for each plot (12 plants) 
under high soil nitrogen were 24, 17, 15, 12, and 16, and 
the number developed under low nitrogen were 5, 6, 7, 8, 
and 7 for the 20- , 15- , 10- , 5- , and 2-inch pruning 
treatments respectively. Analysis of the axillary buds at 
the top of the plant showed a very low accumulation of 
nitrogen (regardless of the fraction) prior to the sixth day 
following the pinch; but a very large increase in all frac- 
tions resulted during the last three days, at which time 
visible bud growth was observed. Analysis of the xylem 
sap showed considerable quantities of nitrate, ammonium, 
amine, and amide nitrogen. Aspartic acid, glutamine, and 
asparagine were the main organic nitrogen constituents, 
but glutamic acid, leucine, and valine were also present in 
variable amounts. 

Studies showed that nitrogen is a factor in the develop- 
ment of bottom breaks, but the proposal concerning com- 
petition is somewhat doubtful, since no significant increase 
in bottom break development was realized from plants 
treated with the low soil nitrogen and subjected to radical 
pruning. The low nitrogen accumulation in the uppermost 
axillary buds prior to the sixth day following the pinch may 
explain the correlation between bottom breaks and pinch- 
ing. The data suggest that the limited assimilation was 
due to an inadequate vascular connection between the bud 
and the main vascular system. However, these assimila- 
tory rates may also indicate a characteristic growth rate 
for an isolated meristem, such as an axillary bud. 

Microfilm $2.50; Xerox $4.40. 82 pages. 


SOLUBLE ALUMINUM AS A FACTOR 
IN SOIL ACIDITY AND IN RESPONSE 
OF PLANTS TO LIME 


(L. C. Card No. Mic 60-4096) 
William Rufus Hourigan, Ph.D. 
The Ohio State University, 1960 


Studies were made to determine the role of aluminum 
in depressed plant growth and in lime requirement tests 
and lime needs in highly acid soils. 


bt pages in the dissertation and 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page 





720 


AGRICULTURE 





One phase of the investigation involved several green- 
house studies to examine the relationship of various ele- 
ments to the growth of barley and alfalfa. In the first 
study barley was grown in sand culture on nutrient media 
containing various concentrations of aluminum, manganese, 
and iron. The barley was restricted in growth at concen- 
trations of 11, 6, and 300 p.p.m. of aluminum, manganese, 
and iron respectively. 

In a second study, barley, grown in soils of various pH 
and of varying concentrations of aluminum, manganese, and 
iron, failed to reveal any adverse effects of manganese 
and iron. Additions of 7 and 14 m.e. Al/100 g. soil pro- 
duced toxicity symptoms in plants. The addition or the 
development of 3 m.e. of additional aluminum per 100 
grams of soil in a Miami subsoil appeared to inhibit plant 
growth significantly. 

Additional studies were made to determine the effects 
of rate, depth, and time of liming on yield and uptake of 
calcium in barley and alfalfa. Ca** was used as a tracer 
for source of calcium taken up from two soils. Initially 
limed soils produced higher yields of alfalfa and barley 
than did soils which had been freshly limed. Larger 
amounts of calcium, however, were taken up by plants 
growing on the soils receiving fresh additions of lime. 

The Ca** measured in the plants increased with increasing 
rates of lime treatment in the 0-3" and 0-6" depths, Lim- 
ing topsoils and subsoils from pH 5 to pH 7 generally pro- 
duced increased plant growth for both crops. The barley 
appeared to approach its maximum with the topsoil at pH 6, 
while the alfalfa generally yielded more at pH 7 than at 

pH 6. Alfalfa reacted most favorably at approximately 75 
per cent of the lime requirement as determined by the 
Shoemaker, McLean and Pratt (SMP) buffer. 

A second phase of study consisted of laboratory experi- 
ments designed to evaluate the role of aluminum in lime 
requirement tests and in the lime requirement of soils. In 
one study, the Woodruff, Mehlich, and SMP buffers were 
titrated with 1 N HCl and 1N AICls; solutions. When the 
m.e. of acid added were plotted against the resulting pH, 
the curves for the Woodruff buffer separated immediately 
(i.e., at pH 7). The curves for the Mehlich buffer remained 
together from pH 8.1 to 7.2, and those for the SMP buffer 
remained together from pH 7.5 to pH 6, with little devia- 
tion even to pH 5. The titration of the buffers with soil 
gave curves that extended above the curves for HCl and 
AlCl; solutions. H- and Al-leached soil shifted the soil 
curves progressively toward the HCl and AICl; solutions. 
The SMP buffer appeared to be more efficient in measuring 
the acidity contributed by aluminum. 

A study with eleven soils, untreated and H- or Al- 
leached, and H- and/or Al-leached resin showed the SMP 
buffer to measure more acidity in H- and Al-saturated 
soils and resins than did other buffers or titrations used. 
Mehlich’s buffer, however, measured more acidity in the 
untreated soils than did the Woodruff or SMP buffers. The 
titration of the untreated acid soils with NaOH indicated 
that, on the average, slightly more than 50 per cent of the 
soil acidity existed between pH 6.8 and 8.1. Leaching the 
soils with AlCls solution increased the amount of acidity 
titrated to pH 6.8 but had no effect on the acidity between 
PH 6.8 and 8.1. Leaching with HCl solution increased 
greatly the acidity titrated to pH 6.8 but decreased the 
amount titrated between pH 6.8 and 8.1. 
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THE EFFECT OF DIURNAL VARIATION 
IN SAMPLING, AND EFFECT OF METHODS 
OF PREPARATION AND STORAGE OF 
SAMPLES ON THE TOTAL NITROGEN AND 
MINERAL CONTENT OF APPLE LEAVES 


(L. C. Card No. Mic 60-4110) 


Paul Son Lieu, Ph.D. 
The Ohio State University, 1960 


One purpose of this study was to determine the total 
nitrogen and mineral element composition of apple foliage 
as affected by several processes: diurnal variation in 
sampling; holding of leaves for various intervals of time 
at room temperature prior to drying; methods of washing, 
drying, and grinding of leaf samples; storage of dried 
ground leaf samples at different levels of humidity; and 
storage of dried ground leaf samples at different tempera- 
ture levels in light and dark. Another purpose of the study 
was to determine the influence of various methods of wash- 
ing on the leaching of mineral elements. 

In June and July of 1958, July and August of 1959, a 
total of seven lots of leaf samples were collected from 
Richared and Starking apple trees at the shoulder height 
around each tree. All samples were analyzed for total 
nitrogen, phosphorus, potassium, calcium, magnesium, 
manganese, iron, boron, and copper. Nitrogen was deter- 
mined by the Kjeldahl-Gunning method, whereas the other 
eight elements were determined with a Bausch & Lomb 1.5 
meter grating spectrograph. Analysis of variance was 
employed to test the significance of differences of nutrient 
element content. When differences were statistically sig- 
nificant, a least significant difference was calculated. 

In general, nutrient element content was slightly higher 
in the morning than in the afternoon, but there were no 
significant differences. In order to minimize diurnal vari- 
ation in nutrient element content, leaf samples should be 
collected at approximately the same time of the day. 

Leaf samples held at room temperature for 8, 16, and 
32 hours before drying were higher in nutrient element 
content than were samples dried immediately and those 
held for 2 and 4 hours with the exception of phosphorus and 
calcium. For nitrogen, potassium, iron and copper, dif- 
ferences were significant. Therefore, it is important that 
leaf samples be washed and dried soon after sampling. 

A delay of 2 to 4 hours at room temperature did not in- 
crease the nutrient element content appreciably. 

Based on the relative concentration of each element, it 
appeared that tap water and 0.025N HNO, treatments for 
samples ground by Wiley Mill, and 0.025N H2SO, and tap 
water treatments for samples ground by porcelain mortar 
and pestle, were effective as washing solutions without 
undue leaching effects in comparison with other treatments. 
Since many leaf samples are covered with spray material, 
a mere dip in tap water plus rubbing with fingers may not 
be adequate to remove all spray residues under certain 
circumstances, 

Grinding leaf samples by Wiley Mill and porcelain 
mortar and pestle had no effect upon the nutrient element 
content in the macroelement group. Copper was signifi- 
cantly higher in samples ground by Wiley Mill, and iron 
was significantly higher in samples ground by porcelain 
mortar and pestle. 

There were no significant differences in the final 


t are: the number of manuscript pages in the dissertation and its cost on microfilm. 
inches, 4-1/2 cents per page. 





AGRICULTURE 





nutrient element content, with the exception of copper, be- 
tween freezing leaf samples for 48 hours prior to drying 
at 75° C. and immediate drying at 75° C. and 100°C. Sam- 
ples dried by lyophilization had nearly the same nutrient 
element content as samples dried by heat. 

In general, length of storage had little or no effect upon 
the nutrient element content. Although there were signifi- 
cant differences for nitrogen, iron, boron and copper, only 
nitrogen results were sufficiently clearcut to justify a 
recommendation for immediate analysis. Iron was the only 
element that was significantly affected by light and tem- 
perature, 

There were no significant differences in nutrient ele- 
ment content in samples stored for a three-month period 
at 34° F. with 26 per cent and 86 per cent relative humidity. 

Microfilm $2.50; Xerox $5.40. 106 pages. 
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STUDIES ON THE EFFECTS OF THE 
CRONARTIUM RUSTS ON JACK PINE 

AND THE EPIDEMIOLOGY OF THESE FUNGI 


(L. C. Card No. Mic 60-3500) 


Neil Albert Anderson, Ph.D. 
University of Minnesota, 1960 


Four Cronartium rusts which cause stem cankers of 
jack pine are known to occur in Minnesota. They are: 
Cronartium comptoniae Arth., Cronartium quercuum 
(Berk) Miyabe; Shirai, Cronartium coleosporioides 
(D. & H.) Arth., Cronartium comandrae Peck. 

Studies on the dissemination of the sweetfern rust 
fungus indicated that the spread of the fungus from aecial 
host to uredial host, from uredial host to uredial host, and 
from uredial host back to the aecial host is very limited. 
Infections on the pine usually occur before the trees are 
10 years old. Jack pine of a local source were found to be 
more resistant to both the eastern gall rust and the sweet- 
fern rust than were either lodgepole pine or jack pine- 
lodgepole pine hybrids. Jack pine seedlings inoculated 
with the 4 Cronartium rusts developed detectable symp- 
toms 1 year after inoculation. 

In natural stands the sweetfern rust caused mortality to 
trees of all ages. Most serious mortality was found in 
seedlings and in mature and over-mature trees. The per- 
centage of trees with visible evidence of decay increased 
as the age of the cankered trees increased. Ina 25-year- 
old jack pine plantation it was found that the sweetfern rust 
caused a reduction in both the height and diameter growth 
and opened up the tree for the entry of decay fungi. Devel- 
opment of the decay in the infected trees proceeded at a 
rate which was twice that of the vertical elongation of the 
rust canker, Trees which were infected with the eastern 
gall rust on the branches only were the tallest and most 
vigorous trees in the stand. 

Tests using Acti-dione to eradicate the mycelium of 
the sweetfern rust fungus were successful on pole-sized 
trees if less than 75 percent of the circumference of the 
tree was cankered. Methods were developed to graft jack 
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pine in the field. This was the first step in obtaining 
clonal lines in which the disease reaction of jack pine 
which apparently possess some degree of resistance to the 
sweetfern rust and the eastern gall rust will be tested. 

The stalactiform rust was found in Minnesota for the 
first time. Elongated diamond-shaped cankers are formed 
on the pine. Cow-wheat Melampyrum lineare Desr. was 
found to be the most important alternate host in Minnesota 
although the Indian paint brush Castilleja coccinea L. 
Spreng. was found to be susceptible when inoculated in the 
greenhouse. The stalactiform rust was found across the 
entire northern range of jack pine in the state. On mature 
trees aeciospores are rarely found as rodents feed on 
pycnial tissue in the fall of the year when the pycniospores 
are being liberated. 

The Comandra blister rust was found throughout the 
entire range of jack pine in the state. This rust was found 
to be most severe on seedlings and saplings in the north- 
central part of the state. 


Microfilm $2.50; Xerox $5.00. 100 pages. 


BIOLOGY AND HOST-PARASITE 
RELATIONSHIPS OF THE SPIRAL 
NEMATODE, HELICOTYLENCHUS MICROLOBUS. 


(L. C. Card No. Mic 60-3543) 


Donald Pierce Taylor, Ph.D. 
University of Minnesota, 1960 





Eight species of the genus Helicotylenchus were iden- 

. tified in 46 per cent of 810 soil samples collected in 1956- 
1959 from commercial fields, greenhouses, and nurseries 
located throughout Minnesota. Members of this genus had 
the highest frequency of occurrence in the southern, cen- 
tral, and west central districts of the state. Rye, corn, 
wheat, oats, soybean, and flax were the crops with which 
oe REE I spp. were most frequently associated. 

H. erythrinae, H. microlobus, H. nannus, H. digonicus, 

H. pumilis, H multicintus, and | H. platyurus were isolated 
from soil s samples taken from fields and H. buxophilus 
from a greenhouse. H. microlobus had a “state-wide dis- 
tribution and was most frequently collected from corn, 
flax, alfalfa, wheat, and barley fields. 

Eggs of H. microlobus were obtained from gravid adults 
isolated from stock populations maintained on tomato 
plants grown in the greenhouse. Eggs were laid in the one- 
cell stage and hatched after 194-209 hours. There are 
four molts in the life cycle of this nematode. The first 
molt occurred within the eggs 160-175 hours after they 
were laid and was detected by a loosening of the cuticle at 
the anterior end of the larvae. Molting specimens col- 
lected from stock populations formed three nonoverlapping 
groups, averaging 0.34, 0.48, and 0.68 mm, on the basis of 
larval length. The “b” values (total length divided by 
length of esophagus) of members of these groups also did 
not overlap. 

Tomato seedlings maintained in constant temperature 
baths at 75°F and 90°F were inoculated with small popula- 
tions of gravid adults of H. microlobus. No increase in 
number of adults in the populations was detected until after 
35 days at 75°F and 30 days at 90°F. 

H. microlobus overwinters in Minnesota in all stages of 
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development. Soil samples were collected at four week 
intervals during the winter from a fallow field heavily in- 
fested with this species. All stages of development from 
second-stage larvae through gravid adults were recovered 
from all samples collected. No decrease in population 
level was detected during the winter. 

The feeding of H. microlobus on tomato roots was 
observed by direct microscopy. The cell wall of the root 
epidermis was ruptured by the nematodes’ stomal-stylet. 
A flow of material from the oral opening into parasitized 
cells was detected indicating that extra oral predigestion 
occurs during feeding of this nematode. 

Infected corn, soybeans, and tomato roots were ex- 
amined for symptoms. Small brown lesions were noted on 
the root surfaces that were not observed on noninoculated 
roots. Specimens of H. microlobus were frequently ob- 
served with their anterior ends embedded in the lesions. 
In stained corn and tomato roots, numerous specimens of 
this species were observed completely embedded in cor- 











tical tissues. Sectioned infected roots were characterized 
by broken cortical cell walls and frequently by a ruptured 
epidermis. 

When soybean and tomato plants were inoculated with 
1000, 5000, and 10,000 specimens of H. microlobus, no 
detectable effects on gross plant growth were obtained. 
Addition of 5000 specimens of this nematode to soil in- 
fested with Aphanomyces euteiches or Rhizoctonia solani 
did not affect severity of either Aphanomyces root rot of 
peas or Rhizoctonia root rot of soybeans. 

In greenhouse tests, H. microlobus increased in popu- 
lation on 74 per cent of 127 varieties of plants tested. All 
small grain varieties tested were rated as hosts as were 
field corn, sugar beet, red clover, sweet clover, soybean 
(12 of 13 varieties tested), potato, tomato, and plants of 
lesser importance. Important non-hosts included flax, 
peas, and alfalfa. 

Microfilm $2.50; Xerox $3.00. 58 pages. 














ANATOMY 


THE EFFECT OF MATERNAL 
HYPOXIA ON METANEPHRIC 
DEVELOPMENT IN THE HAMSTER 


(L. C. Card No. Mic 60-3446) 


Alan Eric Erickson, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Donald I. Patt 


Sixty -six non-pedigreed gravid albino hamsters 
(Mesocricetus auratus) were exposed to a single dose of 
hypoxia of five to ten hours duration between the seventh 
and tenth days of gestation in order that the period during 
which the embryonic excretory system is most sensitive 
to the action of the teratogen might be determined. Maxi- 
mum sensitivity occurred during the 10 hour interval be- 
tween 1:30- 11:30 a.m. on the 8th day of development (post 
ovulatory) which is coincident with the period of most rapid 
differentiation, morphogenesis, and changes in body form 
(twisting and flexing). The oxygen pressure was equivalent 
to 40.5 to 48.6 mm. Hg or 25.5 to 30.6 percent of normal 
atmospheric oxygen. Hypoxia was effected by use of an 
improvised altitude chamber consisting of two large-sized 
dessicating jars, a supply of compressed air, a vacuum 
pump, and a mercury manometer. The reduction of atmos- 
pheric pressure was approximately that found at an altitude 
of 30,500 feet. 

Three hundred and five embryos were examined for 
gross abnormalities after 15-16 days of development. One 
hundred eighteen embryos were sacrificed between 93 - 124 
days of gestation and examined histologically for abnormal- 
ities of the developing excretory system. 

The array of congenital abnormalities detected was re- 
lated to the time and duration of exposure of the maternal 
organism to the hypoxic insult: Mortality and morbidity 
rates increased as the duration of hypoxia increased. Ab- 
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normalities identified included exencephalocoel, micro- 
gnatha, hare-lip, vertebral and rib defects, limb abnormali- 
ties, cryptorchidism, renal defects, hydroureter, uterine 
aplasia, herniated diaphragm, abnormal spinal cord, and 
one instance of a double testis on one side. The renal de- 
fects included renal agenesis, discontinuity of the meso- 
nephric duct, premature and ectopic termination of the 
mesonephric duct, development of accessory ducts from 
the mesonephric duct, multiple metanephric pelves form- 
ing about combinations of accessory ducts, mesonephric 
duct and ureteric buds, and mal-positioning of the meta- 
nephroi. 

Evidence is presented to indicate that the mesonephric 
duct of the hamster grows by elongation of a growing tip 
rather than by accretion of new cells from urogenital ridge 
during its posterior development. The mesonephric duct, 
accessory ducts (elongate diverticulae from the meso- 
nephric ducts in areas other than that which normally gives 
rise to the ureter), and the ureteric tip are all capable of 
inducing development of the metanephric blastema. It is 
proposed that the collecting ducts of the chick mesonephros 
are homologous with the accessory ducts and the ureteric 
buds of the mammal. The abnormalities of development of 
the mesonephric duct are believed to be due to inhibition of 
growth and/or differentiation and the incompatibility of 
localized areas of development with normal mesonephro- 
genic tissue. 

It is postulated that normal surface related phenomena 
involvedin cell migrationor guidance systems have been 
interrupted. It is proposed that this may be the result of 
simple retardation of development, inability of the embryo 
to complete appropriate biochemical syntheses, or accu- 
mulation of toxic substances. Alteration in permeability of 
placental blood vessels might also be a complicating factor. 

It is suggested that the use of non-pedigreed animals 
with genetic parameter limited only by the similarity in 
coat color has possibly afforded a greater variety of effects 
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than would have been obtained under more closely con- 
trolled genetic conditions. 
Microfilm $2.50; Xerox $6.80. 144 pages. 


THE DEVELOPMENT OF MUSCLE AND 
CARTILAGE IN DEPLANTED REGENERATING 
LIMB BLASTEMAS OF AMBLYSTOMA LARVAE 


(L. C. Card No. Mic 60-3604) 


Paul Andrew Pietsch, Ph.D. 
University of Pennsylvania, 1960 





Supervisors: Howard Holtzer, Ph.D. 
Jean Piatt, Ph.D. 


1. Blastemas of regenerating Amblystoma larva limbs 


were studied after isolation in dorsal fin deplant chambers. 


The purpose was to evaluate chondrogenic and myogenic 
potentialities of blastemas under surrogate tissue culture 
conditions. 

2. Chondrogenesis was found to take place almost in- 
variably even when blastemas were isolated at the earliest 
testable age. Cartilages formed from blastemas of all 
ages were organized into discrete components of the limb 
skeleton. Age at deplantation and presence or absence of 
stump had no bearing on frequency of identification of spe- 
cific elements of arm skeleton. 

3. Deplanting of two or more blastemas in the same 
chamber tended to yield the same number of individual 
skeletons. Thus orderly skeletal pattern was not only es- 
tablished soon after blastema formation but that pattern 
was not readily disrupted by cells of another blastema. 

4. Myogenesis was not well represented in blastemas 
deplanted without other tissues. Little or no muscle at all 
was observed in experiments with younger blastemas. In 
experiments in which older blastemas developed in the 
tissue culture-like environment of the dorsal fin small 
amounts of immature muscle were observed. Percentage of 
cases showing small amounts of immature muscle increased 
in direct proportion to age of blastema at deplantation. 

5. When subjacent stump was left attached to deplanted 
blastemas resultant regenerates exhibited mature skeletal 
muscle arranged into a typical limb pattern. This indi- 
cated that even under conditions of isolation regenerates 
could develop typical muscle if availed of the influences of 





stump. Amounts of mature muscle were about 75 per cent 
of those developed in normal regenerates. 

6. Blastemas were transplanted to orbits in place of 
eyes such that their bases came into contact with cut ex- 
traocular muscles. These experiments were conducted to 
test the hypothesis that myogenesis depended upon pres- 
ence of muscle, Orbital transplants developed sizable 
amounts of mature skeletal muscle (ca 40 per cent of nor- 
mal regenerate muscle). Transplant experiments suggest 
that injured muscle is efficacious in myogenesis during 
limb regeneration. The question is raised as to whether 
myoblasts arise de novo from dedifferentiated and pluri- 
potential blastema cells or if myoblasts are supplied to 
regenerates directly from injured stump muscles. 

7. Spinal cord was able to enhance myogenesis particu- 
larly when deplanted with older blastemas. Though muscle 
in these cases was sizeable (75 per cent of normal regen- 
erates) typical limb organization was completely lacking. 
Mature fibers in spinal cord-blastema experiments were 
observed in clumps and masses even in cases where the 
most advanced age blastema was deplanted. The latter 
evidence indicates that a presumptive muscle pattern was 
never the property of the blastema as such. Action of 
spinal cord was thought to be enhancement of myoblastic 
proliferation rather than de novo induction. Older de- 
planted blastemas always exhibited large amounts of 
muscle in presence of spinal cord. Younger blastemas, on 
the other hand, developed muscle in less than half the ex- 
periments conducted. It seemed that not all young blas- 
temas were equally endowed with cells able to respond to 
spinal cord influences. A partial explanation for this is 
offered in the difficulty of making a sharp separation be- 
tween the very young blastema and subjacent stump. Pos- 
itive results with some younger blastemas seems to be a 
consequence of inadvertently including small bits of stump 
muscle with the deplant. 

8. Data obtained in the present study do not substan- 
tiate the popular notion that limb regeneration is dependent 
upon a pluripotential blastema which differentiates by 
virtue of available tissue and organ forming influences of 
the environment. An alternative hypothesis is considered, 
namely, that regeneration in salamander limbs is based 
upon the tendency of injured stump tissues to supply highly 
ordered chondroblasts. Muscles would form secondarily 
from myoblasts supplied by injured muscles of the stump. 
In these terms, limb regeneration in salamanders would 
compare with certain tissue reactions encountered in other 
animals. Microfilm $2.50; Xerox $3.00. 42 pages. 
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KALMYK CULTURAL RENEWAL 
(L. C. Card No. Mic 60-3562) 


Fred Adelman, Ph.D. 
University of Pennsylvania, 1960 
Supervisor: A. Irving Hallowell 

This thesis documents two deliberate sacred and re- 
ligious attempts to regenerate the cultural identification of 
a people. These nativistic efforts began in the late nine- 
teenth century during a phase of accelerated Europeaniza- 
tion among the Kalmyks, a pastoral nomadic, Mongolian- 
speaking and Lamaist Buddhist nation inhabiting the steppes 
of the lower Volga-Don basin of Russia. Members of the 
Kalmyk immigrant enclave in the United States are pur- 
posively carrying on acculturated versions of the same 
nativistic traditions. 

The materials presented come from a combination of 
library research on Kalmyk and Mongol culture history 
and field work conducted among the six hundred American 
Kalmyks mainly in Philadelphia, Pennsylvania and in 
Farmingdale, New Jersey, between 1957 and 1959. The 
sources were principally ethnographic reports by first- 
hand observers of the Kalmyks from the mid-eighteenth to 
the early twentieth centuries, as well as the work of in- 
vestigators of Mongolian Lamaism. Field work consisted 
of informal contact with about one hundred members of the 
Kalmyk group, formal interviews aimed at reconstructing 
the renewal efforts, and observations of the cycle of events 
in the life of the enclave. 

The dissertation has three main parts. Part I, “The 
Eurasian Background” examines Kalmyk social and re- 
ligious history to derive the preconditions of the style of 
Kalmyk renewal in the late phase of Kalmyk-Russian 
contact. Part Il, “The Stateless and Displaced,” de- 
scribes the maintenance of renewal among the Kalmyk 
emigres in western Europe and the Soviet Kalmyks in the 
context of their situation between the World Wars and 
deals with the critical period, 1945-1951, when portions of 
both populations inhabited Displaced Persons camps in 
Germany. Part III, sets forth the interrelations between 
organized forms of renewal and the complex, rivalrous and 
internally fluid sub-culture which the Kalmyks have re- 
constituted in America. 

The substantive conclusion is that in contrast to earlier 
reactions to stress, modern Kalmyk nativism exhibits be- 
haviors of limited conceptual scope and of rational, ac- 
commodating and pragmatic ethos. 
consists of collaboration among members of the native in- 
telligentsia for two purposes: to counteract assimilation 
by resuscitating a moribund native script and literary 
tradition and to channel the best of European culture into 
the Kalmyk way of life through higher education. Kalmyk 
religious renewal consists of organized clerical efforts to 
revitalize the Tibetan orientation of the native religion by 
instituting academic monasticism, an organizational form 
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new to Kalmyk Buddhism. While the symbols selected to 
revitalize cultural identification are limited, the scale of 
nativistic collaboration is variable. If need be, it involves 
members of alien societies. The personnel of modern 
Kalmyk nativism serve influential liaison functions in cul- 
ture contact, enhance their own standing thereby, and fa- 
cilitate Kalmyk acculturation. 

In the light of this analysis the conclusions propose to 
amend Ralph Linton’s and A. F. C. Wallace’s formulation 
of nativistic or revitalization movements. There exists a 
widely recurrent type of purposive culture change, exem- 
plified in the Kalmyk instances, and designated as cultural 
renewal. Cultural renewal may be defined as any con- 
scious, organized attempt by members of a society to re- 
vive, perpetuate, or transform symbol systems of limited 
conceptual scope. Groups which initiate renewal are 
closely articulated with an encompassing society, their own 
and under culture contact, another. The conservative 
changes which they institute suggest that they want to 
avoid disturbing this integration. 

Microfilm $4.35; Xerox $15.30. 338 pages. 


HOMESTEADING ON PONAPE: A STUDY AND 

ANALYSIS OF A RESETTLEMENT PROGRAM 

OF THE UNITED STATES TRUST TERRITORY 
GOVERNMENT IN MICRONESIA. 


(L. C. Card No. Mic 60-3647) 


Richard Gibbs Emerick, Ph.D. 
University of Pennsylvania, 1960 
Supervisor: Ward H. Goodenough 

One of the major problems of both the Naval and Civil 
administration of the United States Trust Territory of the 
Pacific Islands has been to return alienated land to the 
Micronesian Islanders. This problem is compounded by 
the increasing population, and particularly on some of the 
atolls, the need for general economic recovery since the 
end of World War II. This problem has been partially met 
by homesteading and general resettlement programs in- 
itiated and implemented in several of the seven districts of 
the territory. 

In Ponape District of the Eastern Caroline Islands, sizeable 
areas of land for resettlement purposes are available. In 
the past decade, atoll dwellers, from Pis and Losap, near 
Truk, and Kapingamarangi and Pingelap, near Ponape, have 
been resettled on the big island. By the end of 1957, the 
Pis, Losap, and Pingelap Homesteading Programs were 
successful to varying degrees, but the Kapingamarangi 
people had failed to make a good adjustment. The writer, 
as District Anthropologist for Ponape District, was able to 
study and analyze the geographical, cultural and adminis- 
trative factors involved in these adjustment differences. 
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The research was conducted in the field on Ponape Is- 
land from mid-1955 to the end of 1956. Contact with the 
homesteaders was extensive and frequent during this pe- 
riod, since the writer, in the course of the performance of 
his job, was intimately involved in the resettlement pro- 
gram. 

As each of the homesteading groups was studied, it was 
necessary to become thoroughly acquainted with such 
things as: 


1, the reasons for making the resettlement. 


2. the conditions under which the resettlement was 
made. 


. the degree to which native leaders themselves were 
involved in the planning and implementation of the 
resettlement. 


. the way in which the new environmental factors 
made adjustments necessary and what these adjust - 
ments were. 


the shifts in traditional land tenure patterns re- 
quired by the terms of the homesteading agreement. 


emergent leadership patterns once the resettlement 
adjustment had been made. 


. the way in which the total adjustment of the home- 
steaders to their new situation was affected by local 
administrative policy. 


In order to set this study into a larger framework, it 
was necessary to explore the literature which has resulted 
from other resettlement programs, both in the Trust Ter- 
ritory and outside of it. Several of these, such as the 
transplanted Bikini population, and the Phoenix Islands 
settlement, have been related to the Ponape situation. It 
also seemed important to refer to many of the do’s and 
don’t’s of Community Development, since a resettlement 
program brings many of the problems of Community De- 
velopment. 

The result of the above procedure reveals that many of 
the difficulties encountered by both the administration and 
the settlers could have been avoided, or reduced, by better 
pre-planning and by more fully utilizing some of the gen- 
eralizations and recommendations which applied anthro- 
pology and Community Development studies have made 
available. Because of the special importance of anthro- 
pology to human resettlement, an appendix is added to deal 
with the role of anthropology in situations of this kind and 
to explore the pros and cons relating to anthropologists as 
administrators. 


Microfilm $3.65; Xerox $12.85. 284 pages. 





THE FOUNDATIONS OF NEW WORLD 
AGRICULTURE 


(L. C. Card No. Mic 60-3117) 


Frank William Moore, Ph.D. 
Columbia University, 1960 


The thesis is: agriculture originated in several areas 
of the New World under a variety of ecological conditions 
and it developed from a variety of plants. 

The evidence upon which the thesis is based comes 
mainly from published materials in the fields of botany, 
genetics, geography, and archaeology. 

The beginnings of agriculture are considered here as a 
process rather than as an event. It is postulated that 
gradual transformations of economic patterns from hunting 
to gathering to incipient cultivation were the preliminaries 
to agriculture rather than dramatic inventions or discov- 
eries which immediately established an agricultural tech- 
nology. 

A history of investigations in this field is given, with 
brief dicussions of the most important scholars and works. 

The major portion of this paper is devoted to a survey 
of the plants utilized in New World agriculture. Each plant 
is discussed, as far as the evidence permits, relative to 
the antiquity and pre-Hispanic distribution of both its wild 
and domesticated forms. These plants are divided into 
three major groups: the starch-staple food crops, the 
nonstaple food crops, and the nonfood crops. The starch- 
staples are subdivided into grain crops and root crops. 
The nonstaple group is subdivided into herbaceous crops 
and nonherbaceous crops, 

The major starch-staple among the grain crops was 
maize. The evidence available at present strongly indi- 
cates that different maize types were independently do- 
mesticated in several areas of Mesoamerica and the Amer- 
ican Southwest before 3000 B.C. The antiquity of maize in 
South America is not clear at present, although indications 
are that it may have been independently domesticated there 
also. 

Grain crops other than maize were apparently inde- 
pendently domesticated in nearly every agricultural area of 
the New World. 

Evidence as to sites of domestication and the relative 
antiquity of the root crops is sparse. There is virtually no 
archaeological record for this group. The place or places 
of the domestication of manioc, a starch-staple of great 
importance in lowland, tropical South America and Central 
America, can only be fixed in very broad terms. 

Among the nonstaple crops, beans and squash had the 
widest distribution in pre-Hispanic times. The evidence is 
all but conclusive that different bean species were domes- 
ticated independently in widely scattered localities. Simi- 
larly, varieties of the different species of squash appear to 
have been independently developed as cultivated plants. 

The fruits of the New World, pineapple, avocado, etc., 
have not been the subject of such interest or study in the 
past, but the meager evidence points to their independent 
domestication in several regions, as is the case for the 
nonfood crops. 

Based on the evidence given in the survey of plants, six 
developmental stages are proposed for New World agricul- 
ture: incipient cultivation, cultivation, importation, com- 
plementation, environmental manipulation, and domestic 
animal integration. 
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The conventional theories concerning the location and 
nature of the first efforts toward plant domestication are 
rejected as entirely inadequate to explain the evidence now 
available on the origins of agriculture in the New World. 

It is proposed that the one single factor which can account 
for New World agriculture is ecological shift. These 

shifts probably occurred in relatively restricted areas in 
most cases and may have been inadvertently caused by 
man himself. In other areas where a precarious ecological 
balance existed, minor climatic changes may have caused 
them. Ecological shifts would operate to produce new plant 
varieties and, in combination with increased population 
pressure, force peoples to adopt new economic activities. 

The basic proposition, that agriculture in the New 
World was developed independently in various regions, is 
fully supported by the evidence from studies of the plants 
upon which this agriculture was based. 

Microfilm $3.15; Xerox $11.05. 243 pages. 


TARONG: A PHILIPPINE BARRIO. 
(L. C. Card No. Mic 60-2264) 


William Frank Nydegger, Ph.D. 
Cornell University, 1960 


Tarong is an Docano-speaking rural barrio (community) 
in the central Ilocos region of northern Luzon, the largest 
island of the Philippines. The people are Malaysians living 
in patrilocal family groups of nuclear households with a 
bilateral kinship structure. Tarong itself is a stable agri- 
cultural community, relatively self-sufficient and dependent 
on wet rice cultivation. 

The thesis is a functional ethnographic account of this 
group with emphasis on belief and value systems, espe- 
cially as related to socialization and the development of 
the adult personality. Included are detailed discussions of 
the economy, the supernatural environment, illness and its 
treatment. Other sections describe history, general set- 
ting, kinship and marriage, pregnancy and childbirth, social 
and political organization and social control, with a glos- 
sary, including kin terms, appended. In all sectors, con- 
tacts with the larger Philippine society have been examined 
and their impact evaluated when possible. 

Descriptive material is included relevant to the cur- 
rently accelerating introduction of new patterns and beliefs, 
with analyses of Tarongan attitudes and responses to these 
changes: for example, the introduction of a new cash crop 
(tobacco) which has tripled income for most families and 
offered an opportunity to choose between two routes of mo- 
bility - the traditional practice of acquiring additional land 
and the newer one of education. 

The information was collected during fourteen months 
in the field, the writer and his family living in Tarong. 
This community, composed of slightly over 300 persons, is 
located about five miles outside a provincial poblacion 
(town) a short distance from the National Highway, the 
only route of vehicular transportation. 

As part of a larger research project, the Study of So- 
cialization in Five Societies sponsored by Harvard, Yale 
and Cornell Universities and financed by the Ford Founda- 
tion, a variety of data gathering techniques were used: at 
the cultural level a minimum of three and usually more 





informants representing all housing groups were inter- 
viewed, while detailed information was obtained concerning 
twenty-four children (ranging in age from 3 to 10) and 
their mothers, representing twenty-four families. Stand- 
ardized instruments (observations, interviews, doll-play, 
etc.) also were used by the field teams in all five societies 
but this material is not included, as it is in process of an- 
alyzation and preparation for publication elsewhere. 
Microfilm $5.45; Xerox $19.35. 427 pages. 


THE ROAD FROM EL PALMAR: CHANGE, 
CONTINUITY, AND CONSERVATISM IN 
A QUICHE COMMUNITY. 


(L. C. Card No. Mic 60-3688) 


Benson Saler, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Ruben E, Reina, Ph.D, 


This thesis is a study in cultural dynamics. Specifi- 
cally, it deals with a community of Guatemalan Indians in 
a situation where one might reasonably expect culture 
change to be intense and yet important elements of the 
traditional culture of the group have persisted through 
time. 

The author spent ten months (1958-1959) in the pueblo 
of Santiago El Palmar collecting ethnographic data. The 
pueblo studied is the administrative head (cabecera) of the 
municipio of El] Palmar, Department of Quezaltenango. It 
is located in that part of southwestern Guatemala known as 
the boca costa, and it is surrounded by coffee plantations 
on which many of its Indian and some of its Ladino inhabi- 
tants find employment. El Palmar was founded in the nine- 
teenth century by Indian migrants from Momostenango, a 
highland center of the Quiché people. 

The First Chapter, “El Palmar: Municipio and Pueblo,” 
presents information about the location, climate, history, 
economy, and divisions of the municipio, a brief descrip- 
tion of the pueblo and the people who live there, and an 
introduction to the subject of coffee cultivation and its im- 
portance in the life of the pueblo Indians. Chapter Two, 
“The Life Cycle,” describes some of the major events in 
Indian life, from conception to death. The Third Chapter, 
“Vague Theologians and Explicit Practitioners,” is con- 
cerned with the Indians’ conception of the divine order and 
the practitioners, Indian and Ladino, who function in spe- 
cial ways to relate man to other-than-human agencies. 
Chapter Four, “The Good Man,” deals with the Indians’ 
mental image of themselves --who they are and what they 
are-- and their concept of the ideal person and stereotypic 
deviations from the ideal. The Fifth Chapter, “The Cor- 
porate Community,” is an attempt, based on data supplied 
by elderly informants, to reconstruct the corporate nature 
of the Indian community as it existed fifty years ago. Toa 
significant extent, that community resembled Eric Wolf’s 
model of a Latin American corporate peasant community. 
The visible focus of the corporate community was the po- 
litical-religious hierarchy. That hierarchy declined 
through time. But although the corporate structure of the 
community has eroded, the contemporary Indians continue 
to possess what the author calls a “corporate consciousness” 
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which itself is based on the concepts discussed in the 
Chapter entitled “The Good Man.” The Sixth and final 
Chapter, “Change, Continuity, and Conservatism,” con- 
siders the Indians’ corporate consciousness and image of 
themselves within the context of Indian-Non-Indian relations. 

The author found that the Indians strongly conceive of 
themselves as a discrete social entity in a universe of 
discrete entities. They consider themselves distinct from 
other peoples because of their language, their member- 
ship in “the race of Momostenango,” the customs --a par- 
ticularized traditionality-- they enjoy in consequence of 
being members of that “race,” and the nature of their ex- 
istence when constrasted to that of non-Indians. Their 
image of themselves, the source of their corporate con- 
sciousness and the root of their conservatism, is but one 
image in a complex of images that together comprise their 
culturally mediated recognition of the total universe of 
which they are a part. If we consider a culture to be a par- 
ticular view of a special universe shared by a group of 
people, then most of the Quiché Indians of the pueblo of El 
Palmar share the same basic culture despite differential 
levels of acculturation. And that basic culture is essen- 
tially traditional. 

Microfilm $4.05; Xerox $14.20. 314 pages. 


THE INSTABILITY OF URBAN AND RURAL 
CASTES IN NORTHERN INDIA UNDER THE 
IMPACT OF ISLAM: WITH PARTICULAR 
EMPHASIS ON THE MOGHUL EMPIRE 
AND THE PERIOD OF ITS DECLINE. 


(L. C. Card No. Mic 60-3142) 


Leon Sinder, Ph.D. 
Columbia University, 1960 


The word “caste” has become synonymous with India. 
The term implies, beyond the endogamous nature of its 
social application, a society that is relatively static, with- 
out the possibility for cross caste movement. Authors 
from the time of Megasthenes through Max Weber have 
accepted the concept of rigid stability. If one were to look, 





however, deeper into Indian culture history certain proc- 
esses would become discernible; processes that would 
often negate the nominative aspects of the caste system. 
In fact, what would emerge is a series of actual roles 
quite at variance with the names assigned to these roles. 
The name of any caste member, therefore, would not give 
a true picture of the actual role of this member. This 
would mean, perforce, that a superficial glance at Indian 
caste would note similar nomenclature for thousands of 
years and verbalized behavior seeming to follow this no- 
menclature when, in actuality, behavior patterns, groups 
of individuals and single individuals would be living alto- 
gether different from age to age without altering the names 
of their respective castes. 

There were a number of times, in Indian history, when 
caste, as the operative part of the social structure, be- 
came exceedingly fluid and what occurred was tantamount 
to so-called class relations. These periods were the 
Asoka and associated Buddhist times (until the time of the 
Empire of Harsha) and, of primary concern to this study, 
the coming to India of Islam and of the Moghuls. 

The Muslims, with a new religious idea which was 
basically egalitarian, and the Moghuls, with a strong con- 
cept of centralized government, changed the face of the 
caste structure while changing a great many other social, 
political and dynastic institutions. These changes reached 
their climax with Akbar, the Great Moghul, and his at- 
tempt at religious rapproachment and a single casteless 
social system. 

Benoy Kumar Sarkar maintained that a great deal of 
error concerning Indian caste rigidity was due to ethno- 
centric stupidity. He said that they “were but myths in- 
vented by the ignorant Portuguese settlers of the 16th 
century who were struck by the superficial distinctions 
between their own life and that of the Hindus and subse- 
quently perpetuated by Orientalists...” It is the intention 
of this paper to show that Sarkar was correct particularly 
during the time of the dynamism of Hindu life in the Moghul 
period. 

Caste concepts, in the light of this paper, should be 
reappraised and revalued and processes similar to that at 
work in so-called dynamic class areas should be recog- 
nized as operative in *Caste-bound India.” 

Microfilm $3.65; Xerox $12.85. 282 pages. 
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HOST-PARASITE RELATIONSHIPS IN 
NATIVELY RESISTANT AND SUSCEPTIBLE 
RABBITS ON QUANTITATIVE INHALATION 

OF BOVINE TUBERCLE BACILLI 


(L. C. Card No. Mic 60-3622) 


Marvin Jerome Allison, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. Max B. Lurie 


This paper deals with the fate of human and bovine 
tubercle bacilli on quantitative inhalation by natively re- 
sistant susceptible rabbits. 

The population changes in the rabbit resemble those 
seen in a test tube. Three distinct phases may be 
noted -- a lag phase, a phase of logarithmic growth anda 
phase of decline in growth. 

The bacillary population changes in the lungs of sus- 
ceptible and resistant animals after the inhalation of bovine 
type tubercle bacilli are a direct function of the native re- 
sistance of the animal. 

The resistant animal shows an initial thirteenfold 
greater inhibition of growth of the bacilli in the lungs than 
the susceptible animal, long before the development of ac- 
quired resistance in either. 

The resistant animal shows a longer lag phase with 
human type bacilli than with bovine type bacilli. During 
this lag phase in the resistant animal there is an actual 
diminution in the number of bacilli that were seeded in the 
alveoli. 

The susceptible animal has the same lag phase with 
human and bovine bacilli, but with no initial decline in the 
number of bacilli seeded. The lag phase with human ba- 
cilli is shorter in the susceptible animal than in the re- 
sistant. 

The logarithmic growth phase with bovine bacilli is one 
week longer than seen with human type tubercle bacilli, 
allowing enormous numbers of bacilli to be recovered from 
the lung. Bovine bacilli grow at least twice as fast as do 
human bacilli, in either the resistant or the susceptible 
animal. The bovine bacilli grow 12 times more in the sus- 
ceptible animal than in the resistant; the human bacilli 
about 30 times more. 

Acquired resistance that is developed in the resistant 
or the susceptible animal, with human or bovine tubercle 
bacilli, is determined by and superimposed on the native 
resistance. 

The resistant animal shows increased transport of the 
bacilli from the lungs to the draining lymph nodes as well 
as to other organs. This conclusion, in relation to extra- 
pulmonary organs, has been discussed. 

Tuberculin sensitivity develops earlier in susceptible 
rabbits than in resistant, after inhalation of bovine tubercle 
bacilli. The nature of the difference has been discussed. 

Microfilm $2.50; Xerox $3.00. 49 pages. 
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It was thought that a comparative study of an enzyme 
common to both vegetative cells and spores, which in the 
former is heat-labile and in the latter is heat-stable, 
would afford some insight into the unique property of 
thermal resistance of bacterial spores. 

The heat-labile catalase of B. cereus vegetative cells 
was purified by the employment of ammonium sulfate pre- 
cipitation, acetone precipitation, preparative electro- 
phoresis on starch and then crystallized. The enzyme 
contained four heme groups per molecule, had an approxi- 
mate molecular weight of 235,000 and a Kat.f value of 
32,000. 

The heat-stable catalase of B. cereus spores was puri- 
fied by heat denaturation of labile proteins, fractionation 
with organic solvents and preparative electrophoresis on 
starch, The enzyme contained four heme groups per mole- 
cule, had an estimated molecular weight of 250,000, a Kat.f 
value of 18,000 and resisted a temperature of 80 C for 30 
minutes. 

The purification of both forms of the enzyme was fol- 
lowed by analytical electrophoresis to determine the stage 
of protein homogeneity. 

Neither calcium nor dipicolinic acid were found to be 
associated with the heat-stable catalase. Variation in the 
electrophoretic mobilities of the two catalases was slight. 
The heat-labile enzyme had an isoelectric point at pH 5.18 
and the heat-stable catalase had an isoelectric point at pH 
4.95, both determined in buffers of 0.1 ionic strength. Iron 
and nitrogen content were also similar, being 0.093 percent 
and 16.15 percent in the heat-labile and 0.089 percent and 
16.0 percent in the heat-stable enzyme. 

The most noticeable difference between the two cata- 
lases was their absorption maxima. The heat-sensitive 
enzyme showed maxima at 276, 408, 500, 533 and 620 muy, 
whereas the heat-resistant enzyme had absorption bands 
at 276, 406, 508, 526 and 610 mu. 

The heat-stable catalase comprised 2.3 percent of the 
total spore catalase, the rest being lost upon heating to 
65 C for 1 minute. 

The close similarity of the two catalase forms suggests 
that their external molecular characteristics are essen- 
tially unchanged by sporulation. Thermal resistance of 
spore enzymes may be due to internal configurational 
modification. Microfilm $2.50; Xerox $5.20. 103 pages. 
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STUDIES ON MALIC ENZYME INDUCTION BY 
LACTIC ACID BACTERIA 


(L. C. Card No. Mic 60-3508) 


John Arden Duerre, Ph.D. 
University of Minnesota, 1960 


Adviser: Professor H. C. Lichstein 


The amenability of enzyme synthesis studies as a meas- 
ure of nutritional interaction has been suggested. The 
system investigated was the inducible malic enzyme of 
Lactobacillus arabinosus. This dissertation represents an 
extension of such studies to related microorganisms, some 





of which are nutritionally more exacting than L. arabinosus. 


These included Lactobacillus casei ¢, Lactobacillus 
delbrueckii, Leuconostoc mesenteroides P 60, and Strep- 
tococcus faecalis R. 

The malic enzyme catalyzes a diphosphopyridine nu- 
cleotide linked decarboxylation of malate to pyruvate, 
which is then reduced to lactate, via the lactic dehydro- 
genase system. Conventional manometric techniques can 
therefore be employed to measure COz2 evolution as a re- 
sult of malic enzyme activity. 

All five strains of lactic acid bacteria employed were 
found to possess the ability to induce the malic enzyme 
system. However, S. faecalis was capable of forming a 
significant amount of the enzyme when cultured in the ab- 
sence of exogenous malate. 

Resting bacterial cell suspensions were found to re- 
quire the presence of an inducer (malate), an energy source 
(glucose) and a source of nitrogen for induction. Omission 
of any one of these materials resulted in little or no in- 
duction. Other conditions for optimum induction by resting 
bacterial cell suspensions were found to parallel those 
previously established for L. arabinosus. 

Inspection of the specific nitrogen requirements for 
induction revealed that L. arabinosus, L. mesenteroides, 
and S. faecalis required the presence of inducer (malate), 
18 amino acids and glucose, whereas L. casei and L. del- 
brueckii required the further addition of uracil and at least 
one purine, i.e., adenine, guanine, or xanthine. The addi- 
tion of purines and uracil also stimulated induction by L. 
arabinosus and S. faecalis but not by L. mesenteroides. 
The role of purines was inspected further by the use of the 
antimetabolite, 8-azaguanine, which inhibited induction 
when added. This inhibition was reversed by the further 
addition of suitable concentrations of adenine, xanthine, or 
guanine when cells of L. arabinosus were employed. How- 
ever, only xanthine and guanine were effective with L. del- 
brueckii. 

Other nitrogenous sources studied and found stimulatory 
were the amines (glutamine and asparagine), several di- 
peptides and ammonium ions. The possible mechanism of 
peptide stimulation and the role of ammonium ions in malic 
enzyme induction were discussed. 

The vitamins investigated were pyridoxal and biotin. 
Pyridoxal was found to be required when certain amino 
acids were deleted from the induction system. The role of 
this vitamin in transamination was discussed. 

Biotin was an essential growth requirement for all the 
organisms studied. By employing cells cultured on a mini- 
mum of biotin it was possible to demonstrate a require- 
ment for this vitamin for malic enzyme induction except in 
the case of L. casei. The stimulatory effect of biotin could 




















be replaced partially by the addition of adenine, and the 
inhibitory action of homobiotin could be overcome in some 
instances by the addition of this purine. The role of biotin 
in purine and aspartate biosynthesis was discussed. 
Studies on protein and ribonucleic acid (RNA) synthesis 
during malic enzyme induction revealed that RNA synthesis 
preceded protein synthesis. This phenomenon appeared to 
be masked in the absence of added purines and uracil by 
the concomitant degradation of cellular RNA. Such degra- 
dation of pre-existing RNA was observed also when the 
bacterial cells were aged at pH 7.0, this breakdown de- 
creasing as the pH was lowered. Under certain conditions 
protein and RNA synthesis occurred in the absence of in- 
ducer. The significance of this finding was discussed. 
Microfilm $2.50; Xerox $6.60. 140 pages. 
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Billy Bertram Hancock, Ph.D. 
The Ohio State University, 1960 


Cell cultures are now the foremost system for the 
propagation of viruses. Detailed study of the cytopathology 
of virus-infected cell cultures serves to further charac- 
terize and identify the virus and may serve as a means of 
detecting virus multiplication by subtle changes which 
would pass unnoticed in unstained cultures. Because of 
the controlled conditions that may be employed and the 
variety of experimental techniques that may be brought to 
bear on this system, much fundamental information on the 
virus -cell relationship may be obtained. This study ex- 
plores the value of swine kidney cell cultures for these 
purposes. 

Standard histological and histochemical staining pro- 
cedures were adapted and standardized for use on swine 
kidney cell cultures grown on coverslips. Studies were 
made of these cells over the growth and maintenance pe- 
riods in order to define the structures of the normal cell 
likely to be altered by virus infection. 

The cytopathology produced by several viruses was 
studied by staining and examining the coverslip cultures at 
intervals after inoculation. The cytopathology of pseudo- 
rabies virus was characterized by an intranuclear inclu- 
sion unlike that reported for other cell cultures or in vivo. 

A recently isolated strain of swine pox virus was found 
to produce a cytopathic change characterized by a large, 
chromophobic, intranuclear vacuole. The cytoplasmic in- 
clusion typical of many pox viruses was not seen. 

Infectious canine hepatitis virus produced changes pri- 
marily in the nucleus of the cells which were very similar 
to those reported for dog kidney cells in culture. The 
characteristic intranuclear inclusion seen in vivo was ob- 
served as the mature inclusion in the swine kidney cells. 

The cytopathology of a group of swine enteric viruses 
isolated in our laboratory and designated as Enteric Cyto- 
pathogenic Porcine Orphan (ECPO) viruses was studied 
from the standpoint of further characterizing these agents. 
Although these viruses produce a similar cytopathology, 
there were significant differences between some of the 
serologically distinct strains. The differences could be 
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correlated with the serological pattern as well as with the 
size and appearance of the plaque formed under agar over- 
lay. These changes could aid in the preliminary identifi- 
cation and characterization of new viruses of this group. 
An unknown agent isolated from the respiratory tract of 
a pig with pneumonia was studied in the hope that a specific 
cytopathic lesion could be found, since this agent could not 
be detected consistently in unstained cultures. Although 
the death rate of the cells was increased in virus-infected 
cultures, no specific pathognomonic lesions could be ob- 
served, Microfilm $2.50; Xerox $5.40. 106 pages. 


THE EFFECT OF AMINOETHYLISOTHIOURONIUM 
AND IRRADIATION UPON THE ANTIBODY 
RESPONSE OF MICE TO SHEEP 
ERYTHROCYTES AND POLIOMYELITIS VIRUS 


(L. C. Card No. Mic 60-3813) 


Marjorie La Salle, Ph.D. 
Stanford University, 1960 


In acquired cellular immunity, the cells or tissues be- 
come refractory to invasion by microorganisms or to the 
effects of toxins by reason of prior contact with the agent 
in question. This could be true particularly in certain 
virus diseases, since the metabolic functions of viruses 
depend upon the integrity of the host cells. Very slight 
changes in metabolic functions of host cells may render 
them insusceptible to invasion by viruses usually capable 
of parasitizing them. This change would constitute a type 
of cellular immunity. 

Because accumulated evidence derived both from 
natural infections in humans and experimental infections 
in animals pointed to the possibility of a cellular im- 
munity to poliomyelitis infection, this study was under- 
taken to demonstrate whether such a phenomenon exists 
in mice. 

Cellular immunity can be proven only in the absence of 
humoral antibody. In these studies, X-irradiation was 
used to suppress antibody synthesis. Conditions of irradi- 
ation were: 250 KVP, HVL 1.55 mm Cu., 60 cm target 
distance, 38.5 r per minute. A total of 700 r was given in 
most experiments. A radioprotective compound, 2-amino- 
ethylisothiouronium (AET) was given prior to irradiation 
to protect against the lethal effects of high doses of irra- 
diation. Doses of AET ranged from 250 mg to 476 mg per 
kilogram of body weight. When it became apparent that 
AET exerts a highly selective protective effect against 
lethal irradiation, leaving the antibody-producing cells un- 
protected, it was decided to extend the investigation to take 
advantage of this phenomenon. The effect of X-irradiation 
and AET on the antibody response to poliomyelitis virus as 
well as to sheep red cells, and its effect on the peripheral 
white cell count in mice were included in the investigation. 

The antibody response to injection of sheep erythrocytes 
was used to determine the effectiveness of irradiation in 
suppressing antibody synthesis before undertaking polio- 
myelitis immunization experiments. Immunization against 
poliomyelitis infection was accomplished by three intra- 
peritoneal injections of live virus given three days apart. 
A Type 2 (Lansing) strain of poliomyelitis virus was used 
in these experiments, suspensions of virus being prepared 





from infected mouse brains. Determinations of immunity 
were made by direct inoculation of the challenge virus into 
the brains of mice or by neutralization tests with sera 
from mice of the experimental and control groups. 

Acquired immunity to poliomyelitis infection was dem- 
onstrated in mice vaccinated with living poliomyelitis 
virus by intraperitoneal injection. An increase in the ca- 
pacity of the serum to neutralize poliomyelitis virus was 
also shown in such mice. Mice receiving lethal doses of 
irradiation did not develop immunity to poliomyelitis in- 
fection. However, the existence or absence of acquired 
cellular immunity could not be determined, conclusively, 
in these experiments since the treatment employed for 
suppression of antibodies may have injured also cellular 
activities important in immunity. 

It was found possible to give mice lethal irradiation 
(700 r of X-ray) with one hundred per cent survival for 
thirty-five days by pretreating the mice with AET. Anti- 
body response to sheep erythrocytes could be suppressed 
to a very low level for thirty-six days by X-irradiation 
totaling 1400 r given in two equal doses fourteen days 
apart. 

A study of the effect of lethal irradiation alone, and 
lethal irradiation with AET, on the circulating white blood 
cells of mice for a period of three weeks was carried out. 
Results suggest that AET protects primarily the capacity 
of bone marrow to regenerate white cells rather than ex- 
erting its protective effect on the circulating white cells. 

Microfilm $2.50; Xerox $4.60. 90 pages. 
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The ability of Staphylococcus aureus to produce bound 
and soluble coagulase has been widely held as an indication 
of virulence of this organism. The purpose of this work 
was to determine whether either coagulase was of itself an 
essential virulence factor. This was done by isolating 
coagulase-lacking mutants from a single strain of S. aureus 
known to be virulent for rabbits and producing both coagu- 
lases. These mutants were then checked for virulence to 
see if the loss of virulence was associated with a particular 
missing coagulase. 

The screening of mutants, following UV irradiation on 
the parent strain, was made on plasma-agar medium. 
Colonies thus picked were repeatedly checked for coagu- 
lase production. Two mutants, one lacking the bound 
coagulase and another lacking the soluble coagulase, and a 
third mutant which produced both coagulases but did not 
form a “halo” on plasma agar were tested for virulence in 
rabbits. In these experiments it was found that the two 
coagulase-lacking mutants, like the parent strain, both 
produced local abscesses by intradermal inoculations and 
renal and hepatic lesions by intravenous inoculations. The 
third mutant, however, did not produce lesions in either 
case. 
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The in vivo survival of these strains and a S. albus 
strain were studied by determining the number of organ- 
isms in the various organs of rabbits following intravenous 
inoculations. The results showed that all strains were 
similarly sequestered during the initial period of infection. 
A significant increase of renal population occurred shortly 
afterwards in the case of the two coagulase-lacking mutants 
as well as the parent strain, but this was not seen with 
avirulent mutant nor with the albus strain. By simulta- 
neous inoculation with equal numbers of the avirulent mu- 
tant and the parent strain into the same rabbits, the result 
was confirmed. 

The in vitro properties of these mutants were also 
studied. The avirulent mutant was found to be identical 
with the parent strain. The other two mutants, however, 
both appeared to be double mutants. Based on these ex- 
perimental results it was concluded that the virulence of 
S. aureus could not be identified with any of the commonly 
known substances produced by this organism; and, specifi- 
cally, neither the bound nor the soluble coagulase could be 
considered essential for virulence of this species. 

Microfilm $2.50; Xerox $3.00. 32 pages. 
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The profound changes initiated in experimental animals 
by the administration of a variety of antigenic substances 
during embryonic, fetal or neonatal life resulting in sig- 
nificant alterations in host antibody response following 
exposure to such antigens in adult life have been well docu- 
mented. The response of animals to induction of immuno- 
logic tolerance to viral antigens has been less extensively 
investigated. These studies were initiated in an attempt to 
modify the immune response of chickens to Newcastle dis- 
ease virus following exposure to virus during embryonic 
and neonatal life. In a corollary study the infectivity char- 
acteristics of a virulent and an attenuated strain of New- 
castle disease virus in embryonated eggs from immunized 
and normal chickens were investigated. 

The results of infectivity studies of Manhatten strain 
Newcastle disease virus indicated that embryonated eggs 
of the same age from non-immune chickens were equally 
susceptible to infection when challenged by the yolk sac or 
allantoic routes. Embryos infected by the intravenous 
route were more susceptible than those infected by the 
yolk sac or allantoic route. When the infectivity of Man- 
hatten strain virus was measured in eggs from immune 
chickens no significant difference in response between the 
yolk sac and allantoic groups was apparent after the third 
day following infection. When the results were compared 
on the second day following inoculation, embryos challenged 
by the allantoic route were less susceptible to infection. 
Embryonated eggs receiving virus by the intravenous route 
appeared to be more susceptible than those receiving virus 





by other routes. It was observed that susceptibility to in- 
fection decreased with an increase in age. This effect was 
most noticeable on the second day following infection. 

The response of embryonated eggs from non-immune 
chickens to infection with attenuated Bl strain Newcastle 
disease virus revealed that inoculation by the yolk sac 
route resulted in prompter and more severe evidence for 
infection up to the fourth day. An increase in resistance 
to infection with age was noted. Embryonated eggs from 
immune chickens also responded more promptly with evi- 
dence of infection when inoculated by the yolk sac route. 

A significant difference between Manhatten strain and 
B1 strain virus in infectivity for embryonated eggs from 
immune versus non-immune chickens was noted. No sig- 
nificant differences were apparent between the response of 
embryonated eggs from immune and non-immune chickens 
to infection with Manhatten strain virus. In contrast, the 
infectivity titers of Bl strain Newcastle disease virus 
were markedly lower in eggs from immune chickens as 
compared to eggs from non-immune chickens. 

Embryonic administration of inactivated Manhatten 
strain virus did not result in development of immunologic 
tolerance when chickens were tested in adult life. Intra- 
venous administration of inactivated Newcastle disease 
virus into twelve day old chick embryos in an attempt to 
produce immunologic tolerance yielded equivocal results. 
An analysis of the significance of means of the mean 
hemagglutination inhibition titers of treated versus un- 
treated groups gave a t value of 1.92, p = 0.05. 

The response of chickens to Newcastle disease infec - 
tion following embryonic and post-embryonic administra- 
tion of inactivated Manhatten strain virus revealed that 
instead of resulting in tolerance such treatment had actu- 
ally led to hyperimmunization as measured by increased 
hemagglutination inhibition titers. The intravenous ad- 
ministration of attenuated B1 strain Newcastle disease 
virus into embryos of ten, twelve, and fifteen days of age 
and on the first day following hatching did not result in 
induction of tolerance. Evidence for persistence of virus 
was presented by the finding that treated chickens pos- 
sessed low titers of antibody when tested at four weeks of 
age. Microfilm $2.50; Xerox $4.00. 74 pages. 


GENETIC CONTROL OF TRANSFORMYLASE- 
INOSINICASE IN BACTERIA 


(L. C. Card No. Mic 60-3602) 


Abramo Cesare Ottolenghi, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Joseph S. Gots 


It had been postulated that the accumulation of 5- 
amino-6 imidazole carboxamide (AICA) compounds in cer- 
tain purine requiring mutants of Escherichia coli was due 
to the lack of the enzyme analogous to inosinic trans- 
formylase described by Schulman and Buchananx (J. Biol. 
Chem. 196, 513, (1952)). The object of this work was to 
seek what evidence there may be as to the presence, ab- 
sence or modification of this enzyme in the auxotrophs, 
and to study the properties of this enzyme system in 
normal non-mutant bacteria. 
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Cell free extracts of E. coli B-96 were compared with 
wild type extracts for the ability to convert AICA ribonu- 
cleotide (AICAR) to inosinic acid (IMP) under different sets 
of conditions. In general, AICAR was incubated with crude 
extract with or without the addition of anhydroleucovorin 
and the activity of the enzyme was measured by the dis- 
appearance of AICAR, measured as a diazotizable aryl- 
amine. The production of IMP was confirmed by chroma- 
tography, spectral analysis and by acid hydrolysis of the 
purinic ring in the presence of Zn and H2SQ,. 

The following results were obtained. Wild type cell 
free extracts were able to convert AICAR to IMP. If these 
extracts were diluted beyond a certain level activity was 
lost and anhydroleucovorin in substrate concentrations was 
required to restore the activity. The wild type extracts 
were also able to convert 5-formamido-4-imidazole car- 
boxamide ribonucleotide (FAICAR) to IMP indicating the 
presence of the inosinicase enzyme described by Flaks et 
al (J. Biol. Chem. 229, 603 (1957)). The extracts of the 
mutant B-96 were not able to effect these conversions. 

A chromatographic analysis of the extracts according 
to the method of Yokota and Sevag, (Fed. Proc. 18, 357 
(1959)) revealed that the mutant extract did not show the 
same composition as the wild type. The spot correspond- 
ing to the transformylase as reported by the above authors 
was missing in the chromatogram of the mutant extracts. 
A spot appeared in these chromatograms which had no 
analogy in the wild type extract chromatograms but which 
had some of the same characteristics as the spot corre- 
sponding to transformylase as reported by Yokota and 
Sevag. (Loc. cit.) 

By using two AICAR accumulating auxotrophs of 
Salmonella typhimurium it was determined that trans- 
formylase and inosinicase are apparently under the control 
of the same gene, and that they can not be genetically sep- 
arated. The paucity of mutants available leaves these con- 
clusions to be further explored. 

In conclusion: E. coli B-96 lacks the capacity to con- 
vert AICAR into IMP because it does not have the enzyme 
system described as AICAR transformylase. This system 
is composed of the transformylase proper and inosinicase. 
Both enzymes are missing in the auxotroph. Genetic an- 
alysis, although imcomplete, furnishes evidence that the 
two enzymes are genetically linked. Enzymatic analysis 
corroborates the evidence by Flaks et al (Loc. cit.) that 
they are not separable. It has been confirmed that a folic 
acid derivative, either endogenous or exogenous (anhydro- 
leucovorin) is necessary for the formylation of AICAR to 
FAICAR. The closure of the ring (FAICAR to IMP) medi- 
ated by inosinicase does not occur in the auxotroph but 
does in the wild type extracts. 

Microfilm $2.50; Xerox $4.00. 73 pages. 
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Normal guinea pigs were passively sensitized to tuber- 
culin by transfer of peritoneal exudate and splenic cells 
from actively sensitized donors. At intervals paracentesis 
was performed on the recipients, and the mononuclear 
cells were examined for sensitivity to PPD in tissue cul- 
ture. Skin tests were performed at various times. 

Prolonged sensitivity can be demonstrated without 
bringing the recipient into contact with the antigen by skin 
testing. 

The possibility of active sensitization by antigen 
transfer to the recipient via donor cells appears to be un- 
likely, but cannot be excluded entirely. 

Hypersensitivity appears to be transferred to the re- 
cipient’s mononuclear cells, so that they themselves be- 
come reactive to PPD in tissue culture. 

The duration of passively transferred hypersensitivity 
may exceed several months. Possible explanations for this 
prolonged sensitivity are briefly discussed. 

Microfilm $2.50; Xerox $3.00. 28 pages. 


THE EFFECT OF TEMPERATURE AND 
HUMIDITY ON THE RESISTANCE OF MICE 
TO INFLUENZA VIRUS INFECTION 


(L. C. Card No. Mic 60-4122) 


Norbert Pacheco Rapoza, Ph.D. 
The Ohio State University, 1960 


Earlier work performed at the Ohio State University 
suggested that humidity had a greater influence than did 
temperature on the susceptibility of mice to influenza 
virus. High humidities appeared to increase, while low 
humidities appeared to decrease, the susceptibility of the 
animals. Correlated with this was the finding that the 
nasal flora of animals kept under high humidities consisted 
primarily of gram positive organisms, and under low hu- 
midities of gram negative organisms. Since humidity af- 
fected both the nasal flora and the susceptibility of mice to 
influenza, it was suggested that environment may have af- 
fected the resistance of mice through changes that occurred 
in the nasal flora. 

Prompted by the above studies, an investigation was 
undertaken in an attempt to determine how environmental 
conditions may influence the resistance of mice to influ- 
enza virus. Since the nasal flora had been suggested as a 
means through which environment affects the resistance of 
the host, the nature and extent of the changes in the nasal 
flora were studied in an effort to clarify their significance 
to mouse susceptibility to influenza virus. Studies were 
also conducted on the body temperature and the metabolic 
rate of the host in an endeavor to determine their role in 
the resistance of mice to influenza virus and to determine 
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the extent to which they were correlated with environmental 
conditions. 

The results suggested that there was no direct rela- 
tion between the nasal flora and the resistance of mice to 
influenza virus. Resistance was affected more by environ- 
mental temperature than by humidity, while the nasal 
flora was affected more by humidity than by temperature. 
Moreover, changes in host resistance seemed to occur 
before there were any noticeable differences in the nasal 
flora. The fact that there were changes in the nasal flora 
that correlated with environmental conditions, however, 
was thought to suggest that environment may induce local 
changes in the respiratory membranes, whose condition 
may then affect both the nasal flora and host resistance. 

The effect of humidity on the nasal flora was found to 
be dependent on the length of exposure, and it was sug- 
gested that the observed influence of humidity may be re- 
lated to the relative drying action on the nasal membranes. 
Contrary to the results of the earlier work previously 
mentioned, it was found that gram negative organisms pre- 
dominated under both high and low humidities, but this 





discrepancy was thought to be attributable to a seasonal 
variation in the nasal flora, since such was observed in 
the present study. 

Both the body temperature and metabolic rate of the 
mouse correlated with changes in resistance to influenza 
virus at different environmental temperatures. At low 
temperatures susceptibility and metabolic rates were high 
while body temperatures were low, whereas at high tem- 
peratures susceptibility and metabolic rates were low 
while body temperatures were significantly elevated. Very 
hot environments increased the number of deaths of in- 
fected animals, but this appeared to be associated with a 
hyperthermia rather than with any increased susceptibility 
to the virus. It was also shown that thyroxine increased 
the susceptibility of mice to influenza when these animals 
were kept inia metabolic thermo-neutrality zone. 

These studies suggest that the influence of environ- 
ment on the resistance of the mouse to influenza is asso- 
ciated with its effect on the metabolic rate and body tem- 
perature of the animal, and not with any direct effect on 
the nasal flora. Microfilm $2.50; Xerox $5.80. 118 pages. 
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THE BIRTH OF GREATNESS: A PSYCHOLOGICAL 
AND SOCIOLOGICAL STUDY OF THE 
INFLUENCES UPON WOODROW WILSON 
DURING HIS FORMATIVE YEARS. 


(L. C. Card No. Mic 60-3708) 


Theodore Raymond Wilson, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Thomas C. Cochran 


To attempt to account for the qualities and traits of a 
major historical figure as the result of the various influ- 
ences upon him during his early years was the goal of this 
thesis. In applying various psychological theories and the 
conclusions drawn from recent empirical studies in psy- 
chology and sociology, it has been possible to make a much 
more thoroughgoing analysis of a personality than has 
generally been the case in the past. 

For this study Woodrow Wilson was chosen as the sub- 
ject. This choice of subject was especially advantageous 
in two ways: 

1. It was felt that there could be little objection to con- 
sidering him as a major historical figure and, in popular 
terms, a “great man.” 

2. There is a fairly large amount of manuscript 
materials and information in print dealing with his 
early years. 

The influences upon Woodrow Wilson up to the age of 
twenty-six years were considered in this study. Among 
these influences were the following: heredity; ancestry; 
religion; paternal, maternal and sibling influences; edu- 
cational influences; childhood companionships; early love 
affairs, intellectual influences from his reading; the fa- 
milial socio-economic context of his early years; the 





impact of the Southern environment and of the Civil War 
and Reconstruction periods; influences of college educa - 
tion at Davidson, Princeton, and the University of Virginia; 
the economic difficulties of the post-college period, and 
the social relations of an aspiring statesman in the society 
of that time. An attempt is made to relate these influences 
to each other. 

For the earlier years of Woodrow Wilson’s life, 
Freudian theory furnished the principal theoretical basis 
for the analysis of personality development. As Wilson 
became older, a Jungian analysis was applied more and 
more fully, though a Freudian basis was never discarded. 
In view of Woodrow Wilson’s unusual position as a person 
of genius and because of an early manifested ambition to 
be a great statesman, especial care and refinements had to 
be used in the application of psychological theory to him. 

It was found that previous analyses of Woodrow Wilson 
primarily in terms of a schizoid personality or of a re- 
pressed hostility to his father are grossly inadequate to 
explain his personality. It was concluded that only a highly 
unique combination of factors could explain a personality 
already of rare distinction by his twenty-first year. A good 
education, a favorable socio-economic position were found 
to be important sources of his excellence, and thus his ex- 
cellence could not be dealt with only as a reaction to re- 
pressed hostilities and other emotions or drives. The 
reserve, pride, and firmness of his mother were also 
found to be important factors in the formation of his per- 
sonality. By applying the results of a recent study of sib- 
ling relationships, it was inferred that much of the’ inhib- 
ited quality in Wilson’s personality was probably caused 
by the presence of two older sisters in the family. Religion 
was also of enormous influence. 

The Princeton environment during Wilson’s college 
years furnished an extremely valuable experience in the 
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development of his leadership qualities. However, the 
economic, professional, political, and amatory frustrations 
of the approximately four years between Wilson’s gradua- 
tion from Princeton and his entering of graduate school at 
the John Hopkins, along with the very frustrating environ- 





ment of graduate school and in his first teaching job at 
Bryn Mawr, may well have damaged his nervous system 
sufficiently to serve as a cause of his collapse during 
the fight for the ratification of the Treaty of Versailles. 
Microfilm $4.65; Xerox $16.45. 361 pages. 
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THE ASSOCIATION BETWEEN CERTAIN 
EXTRACELLULAR FACTORS OF 
ERYTHROCYTES AND SEVERAL 

MEASURABLE PERFORMANCE TRAITS 

IN DAIRY CATTLE 


(L. C. Card No. Mic 60-4060) 


Harry Lionel Barr, Ph.D. 
The Ohio State University, 1960 


An investigation was undertaken to determine how the 
performance of a population of Holstein-Friesian cattle 
was affected by the existence of heterozygosity or homozy- 
gosity at loci controlling several blood factors. 

The animals used were maintained in the institutional 
herds of Ohio under the supervision of the Department of 
Mental Hygiene and Correction. 

The A, F/V, J, L, SU and Z loci were each studied in 
relation to the following variables: milk production, but- 
terfat production, maturity index, heart girth at birth, body 
condition at three months of age, heart girth increase from 
three to six months, heart girth gain from three months to 
three months after first calving, services for conception at 
second breeding and heart girth measurement of first calf 
if a female. The comparison in each case was made be- 
tween animals heterozygous and those homozygous for one 
of the alleles at the locus studied. Comparisons were also 
made between animals known to be heterozygous at two or 
more loci and animals heterozygous at not more than one 
locus. All were within sire comparisons and were cor- 
rected for disproportionality. The corrected mean differ - 
ences were tested for significance by using an analysis of 
variance. 

Animals heterozygous at the A locus (A/-) produced, on 
the average, 464.25 pounds more milk than did animals 
homozygous recessive at this locus. This difference proved 
to be highly significant (P<.01). The heterozygous group 
also excelled in butterfat production by 10.6 pounds. This 
also was significant (P<.05). Three hundred and thirty 
heterozygous and 404 homozygous daughters representing 
22 sires were available in both the milk and butterfat pro- 
duction studies. All other comparisons at the A locus were 
below the values necessary for significance. However, 
animals shown to be heterozygous matured more rapidly as 
indicated by the fact that, as a group, their maturity index 
was larger by 2.64 units. The difference approached but 
did not reach a significant level. 

The study of the L locus revealed that individuals lack- 
ing the factor were by measurement 0.76 centimeter larger 
at birth and had 1.53 centimeters more growth in the in- 
terval between the age of three months and the three 





months after calving. The former was significant at the 
.01 level and the latter at .05. No other comparisons at 
this locus differed significantly. 

Animals heterozygous at the Z locus grew 0.72 centi- 
meter more between three and six months than did animals 
lacking Z. This was the only significant comparison in- 
volving this system. 

No significant differences were found in comparisons 
made at the F/V, J or SU loci. Also groups made up of 
animals heterozygous at two or more loci and animals 
heterozygous at not more than one locus did not differ for 
any of the traits studied. 

The following conclusions would seem to follow from 
the information acquired: 

1, Within the population studied, animals exhibiting 
heterozygosity at the A locus produced significantly more 
milk and butterfat than did animals lacking the A factor. 

2. If this is shown to be a characteristic of all dairy 
cattle populations, it could be as effective a method of se- 
lecting immature daughters of a sire as any method now 
available. 

3. Animals carrying L factor in their blood grew less 
rapidly between three months and three months after 
calving and were smaller at birth than were animals lack- 
ing the factor. 

4. Heterozygosity at the Z locus resulted in animals 
that grew significantly more between three and six months 
of age. 

5. The F/V, J and SU loci had no significant effect upon 
the traits studied. 

6. Animals heterozygous at two or more loci did not 
perform differently from animals heterozygous at not more 
than one locus. Microfilm $2.50; Xerox $7.00. 147 pages. 


HAEMATOLOGICAL STUDY OF 
GENETICALLY DIFFERENT LINES 
OF GROWING BEEF CATTLE 
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Oregon State College, 1960 
Major Professor: Ralph Bogart 


The association of blood haemoglobin, red blood cells, 
white blood cells, hematocrit, mean corpuscular volume, 
mean corpuscular haemoglobin, mean corpuscular haemo- 
globin concentration, neutrophils, eosinophils, basophils, 
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lymphocytes and monocytes with rate of gain and feed effi- 
ciency have been considered for 45 Hereford and Angus 
male and female calves. The blood constituents were de- 
termined at four body weights, 500, 600, 700 and 800 
pounds. 

Average values indicated that male calves had the 
ability to gain more rapidly and efficiently, were younger 
at 500 and 800 pounds and had a shorter length of test pe- 
riod than female calves. There were no sex differences of 
any blood characteristics at the younger age. Male calves 
had a higher number of neutrophils at 700 pounds and 
higher numbers of red and white blood cells, neutrophils 
and monocytes at 800 pounds than those of female calves. 

Hereford calves at 500 pounds exhibited lower values of 
haemoglobin, red blood cells and neutrophils than Angus 
calves, but when the calves became larger the differences 
between Hereford and Angus calves in haemoglobin could 
not be observed, and only the Prince and David calves 
were lower in red blood cells than Angus calves, while all 


Hereford calves were still lower in numbers of neutrophils. 


The breed differences for other blood characteristics were 
varied from line to line and from weight to weight. The 
Lionheart calves were lower in white blood cells at 800 
pounds and in eosinophils at 700 and 800 pounds, and higher 
in lymphocytes at 600 and 800 pounds, whereas the Prince 
calves showed higher values of mean corpuscular volume 
and lymphocytes at 800 pounds and lower numbers of white 
blood cells at 700 pounds and eosinophils at 700 and 800 
pounds than Angus calves. The David calves exhibited 
lower values for mean corpuscular haemoglobin concen- 
tration, white blood cells and monocytes at 800 pounds, 
higher values of eosinophils and basophils at 600 pounds, 
and higher values for mean corpuscular volume at 800 
pounds than Angus calves. 

The Lionheart and Prince calves were heavier at birth 
and were more efficient in feed use than Angus calves. 
The Prince and David calves were older than the Angus 
calves at 500 pounds. 

The line differences among the Hereford calves in each 
blood characteristic were varied from weight to weight. 
The Lionheart calves had an exceedingly high number of 
red blood cells but a lower mean corpuscular haemoglobin 
than the David calves at 500 pounds. The lymphocytes of 
the Prince calves were higher at 500 pounds but lower at 
700 pounds than that of the David calves. At 600 pounds, 
the Prince calves had lower values of hematocrit, neutro- 
phils, eosinophils and basophils but higher values for mean 
corpuscular haemoglobin concentration than the David 
calves. The Prince calves exhibited lower values of 
haemoglobin and white blood cells at 700 pounds and a 
higher value of haemoglobin at 800 pounds than the David 
calves. 

In general, haemoglobin per unit of blood, mean cor- 
puscular haemoglobin, and mean corpuscular haemoglobin 
concentration increased, whereas the size and number of 
red blood cells and the numbers of white blood cells, lym- 
phocytes and monocytes decreased with the body weight. 
Other blood characteristics were variable from weight to 
weight. 

Gain and feed efficiency from 500 to 800 pounds body 
weight were negatively correlated with blood haemoglobin 
at 500 pounds. The negative correlations between feed 
test gain and mean corpuscular haemoglobin at 500 pounds 
and monocytes at 700 and 800 pounds were also observed. 


The items followin 





Feed efficiency was negatively correlated with mean 
corpuscular volume at 500 pounds. 
Microfilm $2.50; Xerox $8.60. 187 pages. 


CYTOLOGICAL STUDIES IN 
ASYNAPTIC MAIZE 


(L. C. Card No. Mic 60-3531) 


Oscar Lee Miller, Jr., Ph.D. 
University of Minnesota, 1960 


Adviser: Professor C. R. Burnham 


In several genetic studies involving asynaptic maize, 
crossover chromatids have been found in a large percent- 
age of functional diploid eggs although the available cyto- 
logical evidence indicated that such gametes arose from 
megasporocytes with few or no post-diplotene chiasmata. 
In addition, haploid gametes from asynaptic plants have 
shown significant increases in crossing over in two genetic 
regions tested when compared with normal sibs. 

In view of these anomalous genetic results, a study of 
the cytological effects of the gene for asynapsis, especially 
with respect to the modes of origin of diploid and haploid 
gametes containing crossover chromatids, appeared de- 
sirable. The investigations were confined to microsporo- 
genesis and had three objectives: first, to observe the 
different types and degrees of meiotic abnormalities in 
individual asynaptic (as) plants; second, to demonstrate by 
using morphological markers the presence or absence of 
cytological crossing over previous to univalent formation 
in as plants; and third, to determine the extent and location 
of early prophase pairing in plants with varying degrees of 
asynapsis at metaphase 1. 

Fourteen plants were examined from diakinesis through 
the quartet or first microspore mitosis stage. The mean 
number of bivalents at metaphase 1 ranged from 0 to 9.95 
in separate plants, Cytological irregularities other than 
asynapsis included polyploid meiocytes, elongated and 
curved spindles, split spindles, misdivision of univalent 
and monad centromeres, and partial or complete failure of 
cytokinesis after the meiotic divisions. No nuclear res- 
titution following spindle failure was observed at either 
division. At the first microspore mitosis, pollen grains 
with 10, 20, and 40 chromosomes were observed. The 
polyploid grains resulted from nuclear fusion following 
failure of cytokinesis after one or both of the meiotic di- 
visions. 

Heterochromatic knobs were incorporated in heterozy- 
gous condition into plants with low asynapsis. Although 
genetic data from normal stocks indicate that chiasmata 
frequently occur proximal to the knob locations, no equa- 
tional disjunction of the knobs was observed in over 300 
chromosome pairs present at diakinesis as univalents or 
as rod bivalents with chiasmata in the knobless arms. It 
was concluded that chromosomes showing asynapsis at 
diakinesis or metaphase 1 have not undergone cytological 
crossing over. 

Plants with varying degrees of asynapsis at metaphase 1 
were examined during successive stages from leptotene to 
metaphase 1. The amount of pairing in the early prophase 
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stages was correlated with the degree of asynapsis at late 
prophase, and it was concluded that chromosome segments 
unpaired at late pachytene had not been previously paired. 
In plants with low asynapsis, unpaired segments in 

pachytene chromosomes usually were intercalary in loca- 
tion and more often in long than in short arms. Centro- 
meres always were paired and terminal regions usually 
paired, indicating that both centromere and terminal seg- 
ments may be initial points of synapsis. At diakinesis in 
plants with low asynapsis, rod bivalents of chromosomes 
marked with knobs occurred more than twice as often with 
short arm chiasmata as with long arm chiasmata. These 
observations may account for the previously reported 
higher than normal recombination values since the regions 
in which crossing over was studied in as plants are distal 
to the centromere and in short arms. 

Microfilm $3.25; Xerox $11.25. 250 pages. 


THE GROSS AND MICROCIRCULATORY 
EFFECTS OF TILTING AND ACCELERATION 
ON THE GOLDEN HAMSTER 


(L. C. Card No. Mic 60-3495) 


Paul Lester Yudkofsky, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: George P. Fulton 


The microcirculatory and gross physiological effects 
induced by gravitational force and by the force produced by 
positive acceleration were studied in four hundred and 
eighty-six hamsters. Precision centrifuges were used to 
produce closely controlled accelerations. A tilt-table was 
used to produce gravitational force. 

Cinephotomicroscopic recordings of the microcircula- 
tion, microteleviewing, and various physiological meas- 
urements were made during centrifugation and during 
tilting. Heart rate, respiratory rate, and electrocardio- 
graphic recordings were obtained. The data were corre- 
lated with microcirculatory changes to determine the role 
of the small blood vessels in the over-all reactions of the 
hamster to the forces concerned. The following factors 
were also investigated: superficial displacements during 
centrifugation; gross necropsy findings with centrifuge 
mortalities; the effects of various anesthetics on the tol- 
erance of the hamster to accelerative stress; the effects 
of hemorrhage on the responses to tilting; blood pressure 
responses to tilting; and the effects of carotid occlusion on 
the microcirculation and blood pressure. 


Results 


Tilting produced equivocal results regarding microcir- 
culatory, cardiac, and respiratory reactions. The arteri- 
oles in the cheek pouch visibly constricted in some ani- 
mals, dilated in others, and exhibited no diameter changes 
in still others. Similarly, no consistent responses of heart 





rate or respiratory rate occurred in the head-up position. 
The most prevalent reaction was an initial arteriolar con- 
striction in 40% of all animals as they were tilted to the 
erect position. Hamsters “weakened” by hemorrhage 
prior to tilting also showed equivocal results with the ex- 
ception of blood velocity only, which decreased visibly in 
20 to 24 experiments. Recordings of the blood pressure 
revealed a consistent decrease in carotid pressure imme- 
diately as the vertical position was achieved. This initial 
pressure decrease was always followed by a secondary 
increase in pressure. 

Centrifugation of unanesthetized hamsters at 5 to 15 g 
produced an initial tachycardia followed by an increasing 
bradycardia. Electrocardiographic recordings showed the 
depression of all waves during centrifugation with wave 
inversions, extrasystoles, and other abnormalities occur- 
ring with prolonged acceleration. The rate and depth of 
respiration were depressed by centrifugation: the greater 
the magnitude of the centrifugation, the more quickly the 
onset of depression. Respiratory movements were never 
visualized above 40 g. Necropsy examination revealed 
severance of the inferior vena cava above 20 g, complete 
detachment of the liver at 60 g, and increasing petechial 
hemorrhage as acceleration was increased from 5 to 60 g. 
The only microcirculatory changes observed during cen- 
trifugation were a gradual slowing of flow and complete 
stasis at 4 to 6 g, followed by a reversal of flow at higher 
accelerations. No changes in vessel diameter were seen. 

Three dissimilar anesthetics decreased the tolerance 
of the hamster to acceleration. Radical differences were 
found in the heart rate responses of conscious and anes- 
thetized animals observed during centrifugation. 

Unilateral and bilateral occlusion of the carotid ar- 
teries produced abrupt increases in blood pressure as 
measured in the femoral artery. This indicated the ex- 
istence of pressoreceptive reflexes in the hamster. How- 
ever, the blood vessels of the cheek pouch did not change 
in diameter and do not appear to participate in compensa- 
tory vasomotor responses. 


Conclusions 


Tilting from the horizontal to vertical position does not 
appear to constitute an adequate stress to elicit consistent 
compensatory physiologic responses in the hamster. Com- 
pensation for the effects of the increased forces encoun- 
tered during centrifugation appears to be accomplished 
primarily by increased heart rate and possibly by vaso- 
constriction in areas other than the cheek pouch. Mortality 
from centrifugation is traceable to blood loss at accelera- 
tions in excess of 20 g. At lower accelerations, death 
appears to be due to cerebral anoxia caused by an apparent 
inability of physiological responses to maintain sufficient 
cerebral flow. 

As far as could be ascertained in this study, the micro- 
circulation of the hamster cheek pouch does not actively 
enter into the physiological compensations elicited by 
decreased cerebral flow. 

Microfilm $2.50; Xerox $8.00. 171 pages. 
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A COMPARATIVE STUDY OF CARBOHYDRATE 
TRANSLOCATION IN APPLE, RASPBERRY 
AND SOYBEAN. 


(L. C. Card No. Mic 60-4066) 


J. William Atkinson Burley, Ph.D. 
The Ohio State University, 1960 


To test the hypothesis that sucrose is the form in which 
carbohydrate is translocated in phloem, experiments were 
performed on apple, raspberry, and soybean by using the 
approach of Swanson and El Shishiny with Carbon-14- 
labeled carbon dioxide. Glucose and fructose were found 
to be radiochemically equal in phloem tissue, and the ratio 
of radioactive sucrose to hexoses increased with translo- 
cation distance. These relationships support the hypothesis 
that sucrose is translocated and that the glucose and fruc- 
tose found in the phloem result from the hydrolysis of 
sucrose. 

In the apple experiments, much more radioactivity was 
found in glucose than in fructose. In the short-term apple 
experiment, a one-to-one relationship was found to exist 
between radio-glucose and sucrose. Very little activity 
was found in fructose. The sucrose was found to be uni- 
formly labeled in both hexose moieties. 

Investigation of the occurrence of oligosaccharides in 
sieve-tube exudate of apple was made to determine the 
feasibility of an “oligosaccharide transport” hypothesis. 
Raffinose and stachyose were found. These sugars are 
composed of sucrose plus one and two galactose units, 
respectively. Since galactose was not detectable as a free 
sugar, it is apparently converted (probably to glucose) 
immediately upon its removal from an oligosaccharide 
molecule. This could explain the great amount of activity 
in glucose and sucrose and little activity in fructose. 

An inquiry into the presence of oligosaccharides in 
soybean was begun. Stachyose was found in leaves and 
mature seeds but not in stem tissues. 

Microfilm $2.50; Xerox $3.00. 43 pages. 


A RELATIONSHIP BETWEEN BORON AND 
AUXIN IN C“ TRANSLOCATION 
IN BEAN PLANTS 


(L. C. Card No. Mic 60-4075) 


James Joseph Dyar, Ph.D. 
The Ohio State University, 1960 


The role or roles of boron in plant life have never been 
completely determined. Several hypotheses have been set 
forth by different researchers regarding the possible 
action of boron in higher plants, of which the most impor- 
tant concerned the essentiality of boron for sugar translo- 
cation. Whether this role of boron in sugar translocation 
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is direct or indirect was discussed in this study. Since a 
review of the literature indicated a relationship between 
boron and auxin, the present studies were initiated in an 
effort to determine the effect of auxin on the translocation 
of sugar in boron-deficient and boron-sufficient bean 
plants. 

Boron-deficient and boron-sufficient bean plants of the 
Black Valentine variety were used throughout this re- 
search. They grew in aerated solution cultures in a con- 
trolled environment room. An auxin, naphthaleneacetic 
acid, in two different series of experiments, was added to 
the terminal buds (5 p.p.m.) or roots (.01 p.p.m.). The 
amount of sugar translocated was determined after sup- 
plying C“O2 to primary supply leaves under conditions 
favorable for photosynthesis. 

Boron-deficient bean plants had a smaller amount of 
sugar translocated to the terminal buds than did boron- 
sufficient plants. As a result of NAA application to the 
terminal buds of boron-deficient plants, a resumption of 
sugar translocation to the buds occurred. The mean ac- 
tivity detected in the terminal buds of boron-deficient 
plants after NAA application to the buds was approximately 
the same as that detected in boron-sufficient plants. 
Boron-sufficient plants which had NAA added to the buds 
showed no significant reduction in sugar translocation to 
the buds, but after daily applications for a week, a notice- 
able reduction of growth took place. 

When NAA was applied to the roots of boron-deficient 
plants, an increase of sugar translocation was apparent. 
With the advent of boron deficiency, there was a sudden 
appearance of numerous, short lateral roots. This same 
phenomenon was observed after the application of NAA to 
the roots of boron-sufficient plants. These additional 
growing points apparently accounted for an increased 
amount of sugar translocated to the roots of these plants 
by comparison with the amount translocated to the roots of 
boron-sufficient plants, without NAA added. The lateral 
roots that formed as a result of boron deficiency soon 
elongated when NAA was supplied daily to the solution cul- 
tures for a week. However, the laterals that formed when 
NAA was added to the solution cultures of boron-sufficient 
plants remained short, and over-all root growth was in- 
hibited. The amount of C™ translocated to boron-sufficient 
roots with NAA added was only a fourth as much as that 
translocated to boron-deficient roots which had NAA added 
to the solution cultures. 

Since boron can be replaced by auxin in the process of 
sugar translocation, it is probable that the role of boron is 
indirect, quite possibly participating in the synthesis of 
endogenous auxin. Although most observations concerning 
boron’s essentiality were explained by this hypothesis, it 
is still conceivable that there are other roles of this 
element in higher plants. 

An attempt was made to determine the role of boron in 
auxin synthesis by using an in vitro method for the syn- 
thesis of a naturally occurring auxin, indole-3-acetic acid. 
The results were inconclusive, although in two experiments 
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a twofold increase of IAA was obtained when boron was 
added to an enzyme extract obtained from boron- 
deficient bean seedlings. 

Microfilm $2.50; Xerox $3.00. 50 pages. 
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The early growth of the floral apex and in particular 
that of the anther and microsporocyte followed by the de- 
velopment of the microspore and pollen grain has been 
investigated. 

Development of the floral members occurs in the fol- 
lowing order: bracts, sepals, stamen column, petals, and 
carpels. A meristematic collar gives rise to the stamen 
column from which the stamens differentiate. The carpels 
initiate from within this collar; their body is derived from 
the second and third cell layers. 

The anthers are bilocular; the archesporium is a single 
row of hypodermal cells extending the length of the micro- 
sporangium. Each archesporial cell divides periclinally; 
the inner derivative functions directly as a microsporocyte 
without further division. The outer derivative divides 
periclinally, resulting in a primary tapetal cell to the in- 
side and a primary parietal cell to the outside. The pri- 
mary tapetal cells divide only anticlinally; the tapetum 
remains uniseriate. The primary parietal cells divide both 
anticlinally and periclinally, resulting in three layers: an 
endothecium and two middle layers. 

The two meiotic divisions of the microsporocytes are 
similar in that perinuclear zones form at each division. 
Cytokinesis of microsporocytes is of the simultaneous type; 
partition of the protoplasts is by the formation of cytoplas- 
mic plates. The young microspores within the tetrad are 
surrounded by thick callose layers. Microspore tetrads 
are either tetrahedral or tetragonal in arrangement. 

The mature pollen sporoderm consists of an intine and 
a relatively thick nexine overlain by the bacula and tegillum 
layers and large sexinous spines. The exine is interrupted 
at places by germ pores which are distributed in a spiral 
pattern. The exine and germ pores initiate simultaneously, 
while the microspores are still enclosed by the tetrad wall. 
An early indication of pore formation is the accumulation 
of material at places which mark the location of germ 
pores, The germ pore plug-material prevents further 
exine development at pore positions. In mature pollen 
grains, original plug-material occupies the upper end of 
the enlarged pore; the late-developing intine fills the re- 
mainder of the pore. Differentiation of the exine into sexine 
and nexine is early and rapid. The increase of nearly five- 
fold in diameter and over twentyfold in wall thickness 
from microspore to mature pollen grain, is evidence of 
considerable growth. Sporoderm development is probably 
the result of both microspore and tapetal cell activity. 

The binucleate tapetal cells, midway in spore development, 
form a periplasmodium which has disappeared at anthesis. 
Microfilm $2.50; Xerox $4.20. 80 pages. 
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ON THE ACTION OF THE 
SEMI-DOMINANT LETHAL GENE, Wo, IN 
LYCOPERSICON ESCULENTUM MILL. 


(L. C. Card No. Mic 60-4098) 


Pien-Chien Huang, Ph.D. 
The Ohio State University, 1960 





The time, site, and mechanism of the action of the semi- 
dominant lethal gene, Wo, in Lycopersicon esculentum 
Mill. were studied through genetical, morphological, and 
developmental approaches. The action is apparently pleio- 
tropic: causing embryonic death in homozygotes, woolli- 
ness on all above-ground parts, and partial inhibition of 
ovule formation in heterozygotes. The recessives are 
normal and nonwoolly. 

The present study confirmed Young and MacArthur’s 
hypothesis of a sporophytic time of lethal action. The pre- 
sumed WoWo embryos cease growing prior to the torpedo 
stage of embryonic development, before cambial differenti - 
ation or organogenesis. The actual death of these em- 
bryos does not occur until just prior to the maturation of 
the fruit. The endospermous cells continue to increase in 
size and number and remain mostly undigested. There- 
fore, seeds containing a WoWo embryo reach full size. 
These seeds differ from those having WoWo or wowo in 
that the seed coat topography of the latter two usually has 
a curved convex appearance over the embryo while it 
forms a concavity over the place where the endosperm had 
been. This exemplifies a technique of identifying the geno- 
type of one tissue by the phenotype of another. From 
embryo-endosperm graft experiments, in vitro, the site 
and mechanism of lethal action are concluded to be in, and 
specific to, the embryo. The mechanism involved is con- 
sidered to be a defect in the synthesis of digestive enzymes 
in the embryo, although substrates from the endosperm 
are available. A threshold effect of Wo is hypothesized 
and types of further experiments are suggested. 

Comparative morphology of Wowo and wowo revealed 
no appreciable difference in embryogenesis. Woolliness 
could be recognized only after the emergence of hypocotyl 
and cotyledons upon germination, which thus appears to be 
a critical time for the action of Wo in heterozygotes. The 
development of epidermal hairs was shown to be non- 
photodependent. 

Compatible unions were observed in all four possible 
stem and bud graft combinations of Wowo and wowo. Phe- 
nology of both the scion and the stock remained unchanged 
in every combination. The gene-dependent metabolite pre- 
sumed to be controlling woolliness appears to be non- 
diffusible from scion to stock or vice versa. Further pos- 
sible approaches along this line of study are also discussed. 

The partial inhibitory action of Wo on ovule formation 
was inferred from statistical analyses of the number of 
seeds per fruit. There is a smaller average total number 
of seeds per fruit in selfed Wowo (128) than in selfed wowo 
(171), and also in test crosses (Wowo, 127 versus wowo, 
140). The inhibitory action must occur prior to, or during, 
the formation of the ovules, but its site and mechanism are 
unknown. Microfilm $2.50; Xerox $5.20. 105 pages. 
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FLOWERING HABIT, POLLEN 
CHARACTERISTICS, AND SEED 
GERMINATION OF PHORMIUM TENAX 
FORSTER. 


(L. C. Card No. Mic 60-3351) 


Yesh Pal Puri, Ph.D. 
Oregon State College, 1960 





Major Professor: J. Ritchie Cowan 


Studies were conducted to gain knowledge about the 
flowering habit, pollen characteristics and seed germina- 
tion of Phormium tenax Forster. Research was conducted 
at Gold Beach, Brookings and Corvallis, Oregon in 1957 
and 1958 on well-established plants. 

The heading period ranged from late April to early 
June, The flowers started to open in June and ended in 
July at Corvallis and in September at Gold Beach and 
Brookings. 

The order of flower opening was acropetal and deter - 
minate on the panicle and indeterminate on the lateral 
branches of the panicle. The flowers were protandrous. 
They started to open shortly after sunrise and continued 
until sunset with hour to hour and day to day fluctuations 
in the frequency of flower opening. A peak of flower open- 
ing was observed between 8:00 and 9:00 a.m. and also at 
3:00 p.m. Flower opening started in June and ended in 
early part of September. 

The pollen shedding started shortly after the flowers 
started to open. Pollen began to shed at 8:00 a.m. and 
continued to 8:00 p.m. with the greatest density between 
10:00 a.m.and4:00 p.m. Pollen dispersed horizontally and 
vertically. 

A medium consisting of one percent agar, eight to 12 
percent sugar and a pH of 6.2 to 6.4 was optimum for 
pollen germination and tube growth. Individual pollen 
grains gave less germination and tube growth as compared 
to pollen grains in a colony which indicated the presence of 
a growth-promoting substance on the pollen grains. 

The requirements for pollen storage were low humidity 
(35 to 40 percent) and low temperature (0°C.). Pollen col- - 
lected six hours after the beginning of anther exsertion 
could be stored for 181 days at 0°C. and 35 to 40 percent 
relative humidity, giving 45 percent viability and 365 mi- 
crons tube length. Keeping quality was affected by the 
stage of development of pollen. Viability and tube growth 
of pollen appeared to be related if stored under 0°C. and 
35 to 40 percent relative humidity. 

The protandrous nature of the flowers prevented self- 
pollination, but self-pollinated seeds could be obtained by 
hand pollination or by bees if the plants were isolated. 
Bees were important agents in pollination and the wind also 
became an agent of pollination when temperature was high 





(20°C.) and the relative humidity was low (35 to 40 percent). 


Optimum alternating temperatures for seed germination 
were 15° to 25°C. and 15° to 30°C. Rate of germination was 
slow in constant temperatures of 5°, 10°, 15°, 20° and 30°C. 
In seed germination studies, Arasan was the best fungicide 
so far tested for protecting the seeds. 

No dormancy was present if seeds were harvested at a 
proper maturity level, but immature seeds gave slow ger- 
mination. Seed germination, seed size and seedling vigor 
increased and moisture content decreased with increment 
of maturity level up to 70 and 85 days from anthesis in 





1957 and 1958, respectively. Ability to germinate and 
seedling vigor were directly proportional to seed weight 
and, therefore, to the amount of food reserves present in 
the seeds. Seeds of high maturity level gave better keeping 
quality. The effect of storage at 3°C. on freshly harvested, 
mature seed was beneficial on the speed of seed germina- 
tion. Seeds with 8.6 percent moisture gave 80 percent 
germination after storage at 3°C. for one year. 

Microfilm $2.55; Xerox $9.00. 196 pages. 
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Investigations were initiated to substantiate or negate 
the fact that both glycolysis and monophosphate pathways 
are simultaneously operative in hexose metabolism in 
Hansenula anomala. This was achieved by the quantitative 
determination of COz production from a known quantity of 
dextrose. From the mol ratios of COz2 evolved/glucose 
utilized, it was concluded that it is probable for both 
hexose and monophosphate pathways to be operative simul- 
taneously in the hexose metabolism of Hansenula anomala. 
The high mol ratios of COz evolved/glucose utilized are 
correlated to low total COz2 production, indicating the 
probability of a predominance of the glycolytic pathway. 
The low mol ratios of COz evolved/glucose utilized are 
correlated with a high total COz2 production, indicative of 
a predominance of the monophosphate pathway. The inter- 
mediary mol ratios would indicate the intermixing of both 
pathways. The effect of additional oxygen on the mol 
ratios was negative. 

The synthesis of ethyl acetate by Hansenula anomala, 
under various environmental conditions, was studied in the 
second part of this investigation, to determine whether 
ethyl acetate was synthesized by a glycolytic or a mono- 
phosphate pathway. The production of ethyl acetate was 
negative when glucono-d-lactone and d-ribose were used 
as substrates. Therefore, atabrine was used as a specific 
inhibitor of the monophosphate pathway in order to 
increase the yields of ethyl acetate. This was done under 
moderate conditions of aeration. It may be concluded that 
ethyl acetate is synthesized by the glycolytic pathway. 

The production of ethyl acetate on a chemically defined 
medium was negative; nor was ethyl acetate synthesized 
under strict anaerobic conditions. Also, oxygen concen- 
trations of 5 t 1 per cent and 10 ¢ 1 per cent in the culture 
flasks did not increase the yields of ethyl acetate. 
Microfilm $2.50; Xerox $3.00. 53 pages. 
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THE GENUS LEPIDOZIA IN LATIN 
AMERICA: A TAXONOMIC MONOGRAPH. 


(L. C. Card No. Mic 60-3301) 


Jane Taylor, Ph.D. 
University of Cincinnati, 1960 





A taxonomic account of the genus Lepidozia was pre- 
sented by Stephani in volume three of his classical work, 
Species Hepaticarum in 1909. Thirteen years later he 
published a supplement in volume six which brought the 
total number of species for Latin America to 99. 

Several of the species accepted by Stephani have been 
assigned to other genera and during the 38 years that have 
elapsed since Stephani’s treatise, six additional species of 
Lepidozia s.l. have been described. Concomitantly, some 
of the subgeneric segregates, such as the subgenus Micro- 
lepidozia of Spruce, have been accepted at the generic level 
by some hepaticologists but not by others. This has re- 
sulted in a confused state of taxonomy within the group and 
the objective of this dissertation is to redefine the Latin 
American species of the genus Lepidozia s. str. along the 
lines of orthodox taxonomy. 

The treatment deals with 35 valid species, six species 
of doubtful status, and two species which have not been re- 
ported recently from Latin America. Of the remaining 
species, eighteen were not available for study, twelve are 
recognized as mere growth forms, and 24 species should 
be transferred to other genera since they do not belong to 
the genus Lepidozia. 

For each valid species, there is a formal description, 
including synonymy, distribution data and line drawings of 
pertinent morphological and anatomical features. The spe- 
cies are defined entirely by morphological - anatomical 
criteria and a broad concept of the species is adopted. 


The sequence of the species proceeds in a general way, 
from the more simply organized to the more complex, 
though from the phylogenetic standpoint, the reverse se- 
quence might prove the more acceptable. In the simpler 
forms, the margin of the lamina of the leaf is entire or 
weakly toothed, while in the more highly organized forms, 
the margin of the leaf is strongly toothed, spinose-ciliate 





or laciniate. The antical basal margin of the leaf may be 
appendiculate or auriculate. There is also a tendency for 
the dorsal half of the leaf to become much larger than the 
ventral half. 

This formal treatment is preceded by a “Key” to the 
species based on gametophytic characteristics. The intro- 
ductory chapters deal with the history and morphology of 
the genus. The history goes back a century and a quarter 
to B.C. Dumortier’s elevation of the section Lepidoiza of 
the genus Pleuroschisma to generic rank. Dumortier cited 
eight species of which Lepidozia reptans (L.)Dumort. is the 
generitype. The morphology of the genus is of particular 
interest, in that the elevation of subgeneric segregates to 
generic rank has been largely the outcome of a better un- 
derstanding of morphological criteria of importance at the 
generic level in the hierarchial system. In Lepidozia sensu 
Stephani, three types of terminal branching are present; 
namely, the Frullania-type, the Microlepidozia-type and 
the Acromastigum-type, while in the present delimitation 
of the genus only the Frullania-type is to be found. Stephani 
also included under Lepidozia species with obliquely in- 
serted succubous and incubous leaves, and transversely 
inserted leaves, but this generic delimitation excludes the 
succubous-leaved species. 

The last two chapters are devoted to a discussion of the 
affinities and systematic position of the genus and to notes 
on the phtyogeography of the Latin American species. The 
genus Lepidozia together with the genera, Acromastigum, 
Bazzania, Neolepidozia, Microlepidozia, Sprucella and 
Dendrolembidium form a well-defined group within the 
Lepidoziaceae. 

They are characterized by well-developed underleaves, 
flagelliform branches, usually short specialized sexual 
branches, terminal branching and plane leaves. It has 
been suggested that all seven of these genera were de- 
rived probably from the same ancestral stock. 

Although the geographical distribution of the Latin 
American species is largely the “distribution pattern” of 
collectors, the present known range of a few species e.g. 
Lepidozia cupressina would seem to suggest that Lepidozia 
represents an “old” rather than a “recently evolved group.” 

Microfilm $2.80; Xerox $9.70. 213 pages. 
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CHEMISTRY, ANALYTICAL 


A NEW TYPE OF 
COMPLEXOMETRIC TITRATION 


(L. C. Card No. Mic 60-4081) 


Sabri Micheal Farrohha, Ph.D. 
The Ohio State University, 1960 


In the usual type of complexometric titration a com- 
plexing agent in the form of a standard solution is used as 
the titrant. The titration is performed by adding this 
titrant to a solution of a simple ion up to the point where 
the simple ion has practically all reacted to form a solu- 
ble complex substance or substances. This point is the 
end of the titration and is detected by some suitable chemi- 
cal or physical method. In the type here reported an 
excess of a complexing agent is added to the solution of 
the simple ion and a titrant is employed that will shift the 
equilibrium up to the point where decomposition of the 
soluble complex substance or substances just begins to 
occur. This is the end point which is indicated by some 
suitable method. 

The systems selected for study were the iodide com- 
plexes of silver, mercuric mercury, and lead. If a solution 
of a soluble iodide is added to a solution of a simple salt 
of any one of these metals, the metal iodide is precipi- 
tated, but if the solution of the iodide is sufficiently con- 
centrated and if a sufficient excess is added, the precipi- 
tate dissolves rapidly to form a clear solutionthat contains 
complex ions of the metal and iodide. However, on adding 
sufficient water to this clear solution, the metal iodide 
begins to reprecipitate. Under proper conditions this 
point may be very sharply defined, and may be made the 
basis of a titration in which the first appearance of a 
turbidity due to the incipient precipitation of the metal 
iodide serves to indicate the end point. The present in- 
vestigation was chiefly concerned with establishing the 
optimum experimental conditions for this type of com- 
plexometric titration, and with relating the volume of 
water required in the titration to the quantity of metal 
present. 

It was found that the temperature had large effect on 
the volume of water required for the titration of a given 
solution of a complex metal iodide because temperature 
not only affects the weight of the water delivered from a 
buret, but to a greater degree the equilibria in the solution 
being titrated. Therefore, it was necessary to perform 
all titrations at some one standard temperature which was 
selected to be 25°C. A special titration apparatus was 
used to control the temperature closely. 

As a specific example of this new type of titration, 
accurately weighed solid ammonium iodide is added to a 
given volume of an unknown silver solution in sufficient 
excess to redissolve the precipitated silver iodide. Then 
the solution is titrated with distilled water until the ap- 
pearance of the first faint turbidity due to the reprecipita- 
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tion of silver iodide occurs. This is the end point. The 
volume of water required for titration is converted into 
weight of silver by means of a calibration curve con- 
structed by adding fixed weights of ammonium iodide to a 
series of silver nitrate solutions of fixed volume and 
graded concentration. 

Mercury may be similarly titrated. Lead may be 
titrated by the use of concentrated hydriodic acid as the 
complexing agent. Chloride may be determined indirectly 
by adding a measured volume of a standard silver solution 
in excess to the chloride solution and then titrating the 
excess of silver in the filtrate. This is an accurate method 
of titration that appears to be capable of rather general 
application. Microfilm $2.50; Xerox $8.60. 188 pages. 


CHEMISTRY, BIOLOGICAL 


STUDIES ON ERGOTHIONEINE AND HERCYNINE 
(L. C. Card No. Mic 60-2795) 


Amir Askari, Ph.D. 
Cornell University Medical College, 1960 


I. Ergothioneine and Hercynine in N. crassa: Earlier 
studies have shown that ergothioneine, the betaine of 
thiolhistidine, is synthesized by N. crassa from the amino 
acids histidine, cysteine, and methionine. The sequence 
of reactions has now been determined. 

To determine if hercynine, the betaine of histidine, 
were a precursor of ergothioneine, it was necessary to 
have pure hercynine. Ergothioneine was converted to 
hercynine by oxidation with ferric chloride. Hercynine 
was separated from the reaction mixture and crystallized. 

The presence of hercynine in N. crassa was established 
by growing the organism in the presence of methyl-labeled 
C'*-methioneine and isolating radioactive hercynine from 
the mycelia. The effect of hercynine on the conversion of 
histidine-2-C** to ergothioneine by N. crassa was studied. 
The growing mycelia were impermeable to hercynine. 
However, with starving cells a marked decrease in the 
uptake of C’*-histidine in the presence of hercynine was 
observed. Hercynine labeled with C’* in both the imidazole 
ring and the methyl groups was prepared. By using this 
hercynine it was established that N. crassa can incorpo- 
rate the intact hercynine molecule into ergothioneine. The 
results showed that the synthesis of ergothioneine by 
N. crassa is accomplished by methylation of histidine 
followed by introduction of the sulfur atom. 


IL Studies on Ergothioneine and Hercynine in Animals: 
To investigate the possibility of the synthesis of ergo- 
thioneine from hercynine in animals, hercynine and highly 
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radioactive S**-cystine were fed to a mouse. No radioac- 
tive ergothioneine could be detected in the animal. To 
study the possible conversion of ergothioneine to hercy- 
nine, C**-ergothioneine was injected into a mouse, and 
some of its tissues were analyzed for the presence of 
c**-hercynine. Radioactive ergothioneine was also incu- 
bated with several mouse tissues. No evidence for the 
breakdown of ergothioneine to hercynine either in the 

in vivo or the in vitro experiments was obtained. The re- 
sults suggested that hercynine present in animals is of 
dietary origin. 

The possible protective effect of ergothioneine against 
radiation was studied. Rats depleted of ergothioneine 
were injected with ergothioneine prior to irradiation with 
X-rays. No difference in survival time was seen between 
these animals and controls which had received no ergo- 
thioneine. 

To assess the possible role of ergothioneine in the 
in vivo exchange reaction between 3-acetylpyridine and 
DPN, the toxic effects of 3-acetylpyridine in ergothioneine- 
deficient and ergothioneine-fed mice were studied. No 
difference in the responses of these groups to such effects 
were observed. 

Experiments to determine the presence of ergothioneine 
in neoplastic tissues and its possible effect on the growth 
of such tissues were undertaken. No difference in the 
growth rates of implanted tumors (S-180) in ergothioneine- 
depleted and ergothioneine-fed animals was discernible. 
Tissues of control animals did not contain detectable 
ergothioneine. The affinity of the tumor tissue for ergo- 
thioneine was evident by high levels of the compound in 
tumors grown in ergothioneine-fed animals. The spon- 
taneous mammary tumors of C3H mice also showed a high 
affinity for ergothioneine. 


Ill. Some Chemical and Physicochemical Studies on 
Ergothioneine: A study of the strength of the ionizable 
groups of ergothioneine in water was made. The presence 
of two acidic groups with pK values of 1.97 and 10.27 was 
established. The first value was assigned to the car- 
boxylic acid group and the second to the 2-thioimidazole 
ring. To study the effect of the side-chain of ergothioneine 
on the acidity of the 2-thioimidazole ring, 2-thioimidazole 
and 4-methyl-2-thioimidazole were also titrated. Their 
pK values were found to be 10.95 and 11.31 respectively. 
The implication of these findings were discussed, 

As the result of studies on the oxidation of ergothio- 
neine by various reagents, two new compounds were 
synthesized. Hercynine-2-sulfonic acid was prepared by 
oxidation of ergothioneine with peroxytrifluoroacetic acid. 
When this compound was decomposed by strong alkali, 
2-sulfono-urocanic acid was obtained. 

Microfilm $2.50; Xerox $5.60. 111 pages. 





THE ACTION OF PROTEOLYTIC ENZYMES 
ON RIBONUCLEASE 


(L. C. Card No. Mic 60-493) 


Olga O. Blumenfeld, Ph.D. 
New York University, 1957 


Adviser: Dr. Milton Levy 


This investigation is a study of the relationship of the 
integrity of ribonuclease molecule to its enzymatic ac- 
tivity. It involves not only the consideration of the need 
of the entire amino acid sequence but also of the intact 
character of the native configuration. 

For this purpose ribonuclease was hydrolyzed with 
carboxypeptidase, pepsin and trypsin; the change in 
enzymatic activity was correlated to the number of peptide 
bonds split. A spectrophotometric titration of the phenolic 
groups of ribonuclease in urea solutions (ribonuclease is 
fully active under these conditions) was performed in 
order to study the integrity of the intramolecular bonds 
made by tyrosine to other structures in the molecule. 

It was found that the limited hydrolysis of ribonuclease 
by the carboxypeptidase preparations used (DFP treated 
and untreated) leads to the liberation of several amino 
acid residues without any change in ribonuclease activity. 
The following amino acids were found: valine, alanine, 
glutamic acid, serine, lysine, phenylalanine or isoleucine 
or leucine or all three, aspartic acid, threonine, tyrosine 
and glycine. These observations agree well with those of 
Kalnitsky. In view of the different degrees of hydrolysis 
obtained with different preparations of carboxypeptidase 
and of the fact that some of the amino acids liberated are 
known to be absent from the immediate amino acid se- 
quence of the C terminal end of ribonuclease, it is sug- 
gested that the amino acids liberated were released by a 
combined action of carboxypeptidase and a DFP insensitive 
proteolytic enzyme which was present as an impurity in 
the carboxypeptidase preparations used. 

Two peptide bonds may be opened in ribonuclease by 
trypsin without any loss of ribonuclease activity. With 
further hydrolysis the loss of ribonuclease activity is a 
function of the number of peptide bonds split. Under con- 
ditions of heating for 4 minutes at 70°C., pH 7.8, trypsin 
has an inactivating effect on ribonuclease activity which is 
independent of the hydrolysis of peptide bonds and is a 
function not only of the enzymatic activity of trypsin but 
also of its protein nature. 

Under no experimental conditions used in this investi- 
gation could a complete loss of ribonuclease activity be 
achieved with hydrolysis by trypsin. 

Peptic hydrolysis of ribonuclease was found to lead to 
an almost complete loss of ribonuclease activity under 
conditions of short incubation times with small concentra- 
tions of pepsin. 

When a spectrophotometric titration of ribonuclease 
was performed in water it was found, in agreement with 
the findings of Shugar and Tanford, that only 3 phenolic 
groups of ribonuclease can ionize, giving a titration curve 
with an apparent pK of 10.07. The other 3 tyrosines seem 
to be inaccessible to H*. However, the stoichiometric and 
spectrophotometric titrations of ribonuclease in 8M urea 
revealed that under these conditions all 6 tyrosines are 
titratable giving a smooth titration curve with an intrinsic 
pK of 10.67. Ribonuclease is fully active in 8M urea and 
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these findings indicate that the integrity of the 3 hydrogen 
bonds made by tyrosine to other structures in the molecule 
are not essential for ribonuclease activity. The evaluation 
of the interaction factor w indicates that in 8M urea the 
distribution of charge and shape of ribonuclease differ 
markedly from those found for ribonuclease in water. 

The conclusion that can be drawn from this investiga- 
tion is that the enzymatic activity of ribonuclease does not 
depend on the integrity of its amino acid sequence and its 
native configuration. It is suggested that in ribonuclease 
the structure responsible for enzymatic activity is re- 
stricted to a small portion of the molecule which is main- 
tained in a fixed position by the presence of one or more 
S-S linkages. Microfilm $2.50; Xerox $6.20. 128 pages. 


A STUDY OF THE CATABOLISM 
OF PLASMA PROTEINS 


(L. C. Card No. Mic 60-3626) 


George A. Braun, Ph.D. 
University of Pennsylvania, 1960 


Supervisors: David L. Drabkin and Julian B. Marsh 


A systematic study of the catabolism of plasma pro- 
teins in the rat has been undertaken. Experiments were 
carried out in the whole animal, partially hepatectomized 
and bilaterally nephrectomized animals, the isolated 
perfused liver, and with tissue slices, homogenates and 
sub-cellular fractions. 

Plasma proteins were labeled with glycine-2-C** and 
the extent of degradation was estimated by the quantity 
of C’*O. liberated in the respiratory gas. In experiments 
dealing with particulate fractions isolated from homoge- 
nates, net disappearance of endogenous albumin was meas- 
ured by immunochemical methods. 

Values obtained for the catabolism of plasma proteins 
in vivo were 4.7 mg. per hr. in animals weighing 200 gm.. 
Removal of 67 per cent of the liver caused a 70 per cent 
decrease in the amount of protein catabolized. Bilaterally 
nephrectomized animals were able to degrade an amount 
of protein which was not significantly lower than that found 
in the controls. 

The isolated perfused liver was capable of converting 
0.51 mg. of C**-labeled protein to C**O, per gm. of tissue 
per hr.. A value of 0.30 mg. per gm. of tissue per hr. was 
obtained for slices of liver and 0.23 mg. per gm. of tissue 
per hr. for kidney. The glycogen revealed only a trace of 
radioactivity. The dependence of the degree of catabolism 
of concentration of plasma protein was demonstrated both 
in the perfused liver and in tissue slices. Concentrated 
liver homogenates were capable of degrading 0.15 mg. of 
protein per gm.. of tissue per hr.. Net disappearance of 
endogenous albumin from particles of liver and kidney was 
measured by the application of an immunochemical method. 

The experimental results support the conclusion that 
the liver is the major site of plasma protein catabolism in 
the rat. Other tissues, notably the kidney, have the in- 
herent ability to degrade these proteins. The effect of the 
concentration of plasma proteins on the rate of degradation 
in both the perfused liver and in tissue slices is considered 
most important. The ability of concentrated homogenates 





to convert C’*-labeled plasma proteins to C'*O, was dem- 
onstrated, as was the net disappearance of endogenous 
albumin from isolated mitochondria. Evidence was pre- 
sented which supports the view that the amino acids which 
result from the breakdown of plasma proteins do not 
equilibrate rapidly with the intra-cellular “pools” of amino 
acids, but are rapidly oxidized to CO2. 

Microfilm $2.50; Xerox $3.00. 58 pages. 


SOME BIOCHEMICAL STUDIES 
RELATING TO THE EVOLUTION 
OF BILE ACID FORMATION 
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Thomas Briggs, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Professor Ezra Staple 


The present studies were undertaken in an attempt to 
shed some light on the evolution of bile acid formation 
through an investigation of the comparative biochemistry 
and metabolism of these substances. Bile acid evolution 
is thought to have proceeded through a stage marked by 
the occurrence of C-27 acids suchas trihydroxycoprostanic 
acid. This steroid acid, found in the bile of crocodylidae 
and other “primitive” vertebrates, is also important from 
a metabolic standpoint since it is a likely intermediate in 
the formation of mammalian bile acids from cholesterol. 
Evidence is here presented relating to its formation and 
metabolism, in vivo and in vitro. In addition, a new method 
of paper ionophoresis has been described, in which a mov- 
ing acid boundary (pH gradient) is employed. The method 
was applied to a separation of a bile salt mixture into 
three groups: unconjugated bile acids, glycine conjugates, 
and taurine conjugates. 

A correlation has been indicated between sterol side 
chain oxidation in vitro and bile acid formation. Mitochon- 
dria from caimans, crocodiles, and turtles, when incubated 
at 37° and pH 8.5, were unable to oxidize cholesterol-26- 
C** and trihydroxycoprostane-26-C** to C'*0,. C-24 bile 
acids are not found in these reptiles. Mitochondria from 
animals in which C-24 bile acids are abundant, e.g., 
chicken and rat, could carry out the oxidation readily. 

It has been shown that cholesterol is converted to 
trihydroxycoprostanic acid in the alligator. Cholesterol- 
26-C** or -4-C** was administered to an alligator with a 
gallbladder fistula, and the radioactive acid was isolated 
from the bile. This is the first demonstration of the 
formation of a bile acid from cholesterol in a non- 
mammalian system. 

Further in vitro studies provide evidence favoring 
trihydroxycoprostanic acid as an intermediate in bile acid 
formation in mammals. This evidence consists of (1) inhi- 
bition by the C-27 acid of C’*O, production from choles- 
terol-26-C** in the presence of rat liver mitochondria; 

(2) formation of C’*O, from trihydroxycoprostanic acid- 
26,27-C** in vitro; (3) formation in high yield of cholic 
acid-4-C** from trihydroxycoprostanic acid-4-C™ in vitro. 
The rate of the last reaction is sufficient to account for 
bile acid synthesis in the intact rat. 

The metabolism of trihydroxycoprostanic acid has been 
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discussed in relation to the evolution of bile acid forma- 
tion. The apparent metabolic role of this acid indicates 
that the biosynthesis of C-24 bile acids may recapitulate 
the evolutionary process. 

Microfilm $2.50; Xerox $4.60. 88 pages. 


THE IMMEDIATE ENERGY SOURCE 
FOR MUSCULAR CONTRACTION 


(L. C. Card No. Mic 60-3630) 


Dennis Francis Cain, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Robert E. Davies 


The generally accepted theory of the chemical mecha- 
nism of muscular contraction is that adenosine triphos- 
phate is the primary and creatine phosphate the secondary 
source of energy. In experiments with living muscles, 
attempts to demonstrate changes in the concentrations of 
these compounds during single contractions in amounts 
which are energetically equivalent to the work done have, 
thus far, shown no such changes to occur. 

Thin, slow muscles of turtles and frogs have been used 
in studies of the changes which may occur in a variety of 
phosphorus compounds during single isotonic contractions. 
The experiments were carried out at 0°C. and the muscles 
were rapidly frozen with liquid dichloro-difluoromethane 
(-155°C.). Micro-analytical procedures, chromatography, 
paper electrophoresis and radioactivity methods were 
employed for the measurement of the various phosphorus 
compounds. 

The inorganic phosphate concentration in resting, 
contracted and contracted-relaxed muscles has been 
studied using very gentle extraction and assay methods. 

A value of about 2 umoles per g. in resting muscle has 
been obtained and an increase of 0.5 to 0.6 umoles per g. 
during contractions was found when 125 g. cm. of external 
work was done per g. muscle. No change in the concentra- 
tion of inorganic phosphate occurred during the relaxation 
phase of the contraction cycle. 

A search for the parent organic phosphate which is 
hydrolyzed to produce this inorganic phosphate has been 
made using P**-equilibrated muscles and isotope-dilution 
techniques. Evidence for the existence of 1,3-Diphospho- 
glyceric acid has been obtained, but measurements of the 
radioactivity associated with the acid-stable phospho- 
glyceric acids suggest that the dephosphorylation of 
1,3-Diphosphoglyceric acid is not the immediate energy 
source for contraction. 

A search for phosphoenolpyruvate and the carnosine 
di- and monophosphates has shown their tissue concentra- 
tion to be immeasureably small (less than 0.06 and 0.02 
umoles per g. respectively) and thus these compounds 
cannot provide the energy for single contractions. 

Measurements of the tissue concentration of the inosine 
nucleotides before and after contraction have demon- 
strated low tissue levels of the di- and triphosphate (about 
0.2 and 0.4 uwmoles per g. respectively) which do not 
change by an amount sufficient to account for the work 
done. A similar lack of change in the adenosine nucleo- 
tides was observed. 

Work is in progress to investigate the phosphoproteins, 





phospholipids, and other phosphorus fractions which re- 
main in the residual material after extraction as the 
source of the inorganic phosphate found to be released 
during muscular contraction. 
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This dissertation presents the results of a study of the 
problems involved in the assay of cytochrome oxidase. 

A prime concern of the work has been to uncover the 
factors which influence the oxidation of reduced cyto- 
chrome c by cytochrome oxidase, and to explain in terms 
of these factors the discrepancies in previously reported 
data. 

The problem of the assay of cytochrome oxidase is 
critically reviewed, and errors in previous methods of 
assay are discussed. These errors include: the use of 
sodium dithionite as a reducing agent for cytochrome c; 
the use of detergents; the use of unwashed tissue homog- 
enates containing substances inhibitory to cytochrome 
oxidase; and failure to use a standard concentration of 
cytochrome c. 

The spectrophotometric assay of cytochrome oxidase 
that was used measures the reaction of the oxidase (solu- 
bilized or particulate) with soluble cytochrome c that had 
been reduced with hydrogen. 

The oxidation of reduced cytochrome c by cytochrome 
oxidase has been found to be first order with respect to 
reduced cytochrome c up to concentrations of 130 uM. As 
the concentrations of reduced cytochrome c is increased 
to levels previously thought to be “saturating,” the order 
of the reaction fails to change from the first to zero. 
Cytochrome oxidase has been shown to be inhibited by 
both reduced and oxidized cytochrome c. Thus the enzyme 
is inhibited both by the substrate and the product of the 
reaction. The extent of the inhibition of cytochrome oxi- 
dase by cytochrome c depends on the form of the oxidase 
preparation. The inhibitory effect of cytochrome c is 
greater on the purified oxidase than on the oxidase when 
still attached to heart muscle particles. 

A possible explanation for the inhibition of the oxidase 
is that the added soluble cytochrome c can either form an 
active combination with the oxidase, or can reversibly 
form an inactive complex thus masking the active site and 
thereby precluding further effective reaction with cyto- 
chrome c. An inactive complex could be formed if an area 
of cytochrome c possessing the same charge distribution 
as the area surrounding its active site were presented to 
the active site of the oxidase. 

After purification of cytochrome c in a number of ways, 
the observed kinetics did not change. Thus the inhibitory 
effect of the cytochrome c does not appear to result from 
an impurity in the cytochrome c solution. Removal of 
endogenous cytochrome c from particles prepared from 
liver mitochondria did not alter the inhibitory effect of 
added cytochrome c. 
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Whereas partial acetylation of cytochrome c did 
eliminate its enzymatic activity, it did not affect the site 
or sites responsible for its inhibitory effect. It is thus 
possible that the ¢-amino groups of lysine are not respon- 
sible for the inhibitory effect. Salmine, a basic protein 
containing no lysine, also inhibits cytochrome oxidase, the 
greatest effect being observed at low concentrations of 
cytochrome c. 

The results show that when cytochrome oxidase 
activity is to be measured the following precautions must 
be observed: 

(1) The cytochrome c concentration must be known 
and held constant if meaningful comparative studies of 
cytochrome oxidase activities are to be carried out. If 
different tissues or types of preparations are to be as- 
sayed, the inhibitory effect of cytochrome c must be 
studied for each system. 

(2) Particulate preparations must be adequately washed 
to rid them of both endogenous inhibitory materials and 
the salts used during the preparations of the particles. 

(3) For cytochrome c to have adequate access to the 
cytochrome oxidase, mitochondrial preparations must be 
treated to expose the oxidase. Incubation for 20 minutes 
in cold hypotonic 0.05M phosphate buffer, pH 7.0 resulted 
in maximal cytochrome oxidase activity. 

(4) Conditions for the assay must not allow inter- 
ference by other oxidases, cytochrome c peroxidase, or 
cytochrome reductase. 

When all these precautions are observed there are 
real differences in the total and specific enzymatic activi- 
ties of cytochrome oxidase in different mammalian tis- 
sues. Microfilm $2.50; Xerox $8.40. 181 pages. 


EXPERIMENTAL APPROACHES TO THE 
PREFERENTIAL HYDRATION OF PROTEINS 
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Proteins, in concentrated salt solutions, may bind both 
water and salt. Water and salt are not, in general, bound 
in proportion to their respective concentrations in the 
solution. Usually, the concentration of water is higher in 
the bound solvent than in the solution as a whole. Sucha 
situation may be treated as though the protein carried 
with it a portion of the salt-water solution and, in addition, 
an excess of water. The amount of this excess water is 
termed the preferential hydration of the protein. 

The density of the hydrodynamic unit (protein plus 
bound salt and water) is affected by the proportions in 
which salt and water are bound to the protein. Thus, any 
method for determining the density of the hydrodynamic 
unit may be applied to the measurement of preferential 
hydration. 

Three methods have, in the present work, been used to 
measure the hydrodynamic density and, thus, the prefer- 
ential hydration of proteins. These are (1) sedimentation 
equilibrium in salt density gradients (M. Meselson, F. W. 
Stahl, and J. Vinograd, Proc. Natl. Acad. Sci., U. S., 44, 








671 (1958) ), (2) the dependence of sedimentation velocity 
on the density of the medium (H. K. Schachman and M. A. 
Lauffer, J. Am. Chem. Soc., 72, 4266 (1950)), and (3) the 
Archibald approach-to-equilibrium method (W. J. Archi- 
bald, J. Phys. and Colloid Chem., 51, 1204 (1947)). The 
advantages and limitations of each of the methods have 
been examined in detail. 

The “banding” technique of Meselson, et al. has been 
modified in some experiments; in these experiments, the 
salt solutions were such that the proteins precipitated, 
forming very sharp bands in the density gradients. This 
modification allowed the precise determination of the 
densities of the proteins and the sensitive detection of 
density heterogeneity. Where the protein samples were 
mixtures, multiple bands were obtained. The evidence 
indicates that the density of a protein is the same whether 
it is dissolved or precipitated; denatured proteins are 
more dense than their native analogs. 

The preferential hydration of all proteins studied falls 
in the range from 0.17 to 0.35 grams of excess water per 
gram of protein, with one exception. The aberrant case 
is that of bovine serum albumin (BSA) in ammonium sul- 
fate or in lithium chloride, where the preferential hydra- 
tion is 0.5 to 0.8 grams per gram. The proteins studied 
by this technique included BSA, human hemoglobin, lyso- 
zyme, horse cytochrome c, chicken myosin, and lobster 
hemocyanin. 

The preferential hydration of BSA and ribonuclease 
was studied using the dependence of the sedimentation 
coefficient on the density of the medium (the “plotting” 
method). The partial specific volumes of the two proteins 
were not a function of salt concentration but were a fairly 
strong function of temperature. The preferential hydra- 
tion of ribonuclease is not a function of temperature or 
pH; it is around 0.35 grams per gram everywhere between 
10° and 40°C. and between pH 4.7 and 9.2. The apparent 
density of BSA varies with temperature, pH, salt concen- 
tration, and the species of salt present. The data cannot 
be interpreted as showing the variability of the preferen- 
tial hydration of BSA, since variations in the shape of the 
molecule could cause the apparent variations in the hydro- 
dynamic density seen by this method. 

Archibald experiments with ribonuclease in potassium 
chloride yielded values of preferential hydration in 
excellent agreement with those obtained by the “plotting” 
method. Since these data would be unaffected by variations 
in the frictional coefficient, the indications are that such 
variations did not affect the results of the “plotting” ex- 
periments with ribonuclease. 

The data form the basis for a coherent description of 
preferential hydration, and the methods reported have 
demonstrated their applicability to the problem. 
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THE NATURE OF THE FATTY ACIDS 
OF HUMAN DEPOT FAT 


(L. C. Card No. Mic 60-4073) 


John Theodore Dickman, Ph.D. 
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The understanding of a metabolic system necessitates 
a thorough knowledge of the nature of the metabolites. 
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Depot fat is a product of an intensely active metabolizing 
system, and the object of this research was directed 
toward a more complete understanding of the component 
fatty acids of human depot fat. 

The course of the investigation developed along three 
different pathways: 

1. The fatty acids from a specimen of human depot fat 
were crystallized from acetone at -66° C., converted into 
methyl esters, and fractionally distilled through a spinning 
band column. The fractions were analyzed for iodine 
value, saponification equivalent, infrared absorption, and 
ultraviolet absorption before and after alkali isomeriza- 
tion. These data suggested the presence of geometric 
isomers of octadecadienoic acid in which at least one of 
the double bonds is of the trans configuration. Ultraviolet 
analysis following alkali isomerization indicated that the 
double bonds of a large portion of the dienoic acids were 
not conjugatable under the conditions of analysis, suggest- 
ing the presence of acids whose double bonds are separated 
by more than one methylene group. Calculations suggested 
that a portion of these isomers (1.3 per cent of the total 
acids) may be of an all-cis configuration and, hence, could 
be referred to as cis-cis positional isomers of linoleic 
acid. oo 

2. The fatty acids from three specimens of human 
depot fat were esterified with methanol for gas chromato- 
graphic analysis. Total ester analyses run on two of the 
specimens gave quantitative results for the major com- 
ponents similar to those expected by the usual chemical 
procedures. The total esters were crystallized from 
methanol at -30°, and the crystal and filtrate fractions 
were distilled separately through a glass helices-packed 
fractionating column. Retention characteristics data from 
the gas chromatographic analysis of the distillation frac- 
tions suggested the occurrence of n-tridecanoic acid 
(0.003 - 0.02 per cent), n-pentadecanoic acid (0.20 - 0.56 
per cent), n-pentadecenoic acid (0.03 - 0.08 per cent), 
n-heptadecanoic acid (0.21 - 0.37 per cent), and n-hepta- 
decenoic acid (0.10 - 0.49 per cent) in human depot fat. 

3. Seventeen specimens of human depot fat from 
sources representing various disease conditions, as well 
as apparent normals, were transesterified with methanol, 
and the methyl esters were analyzed by ultraviolet spec- 
trophotometry before and after alkali isomerization. The 
presence of pre-conjugated dienoic acids and the non- 
conjugated polyunsaturated fatty acids from dienoic through 
hexaenoic acids was indicated. Quantitative results re- 
vealed wide variations in polyene content from one source 
to another but with no significant relationship to disease 
state among the limited number of specimens available. 
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THE EFFECT OF DIETARY FAT UPON 
THE SERUM LIPID FRACTIONS 


(L. C. Card No. Mic 60-3516) 
John Robert Gilbertson, Ph.D. 
University of Minnesota, 1960 


The present study was undertaken to establish in which 
of the esterified lipid fractions of serum a change in fatty 
acid composition would be observed when an animal fat 





was substituted for a vegetable fat in the diet. It was also 
of interest to determine if any one esterified fraction was 
more representative of the dietary change than another. 

To achieve this end six male schizophrenic patients 
between 40 and 62 years of age and 86 and 109% of normal 
body weight for their age and height were divided into two 
groups matched as closely as possible in age and in serum 
cholesterol concentration, determined while on a previous 
mixed diet. 

There were two dietary periods of 18 days each. In 
period 1, group 1, three subjects, received the basic diet 
plus 100 grams of butterfat and group 2 received the basic 
diet plus 100 grams of safflower seed oil. In period 2, the 
diets were reversed. The basic diet provided 2,300 calo- 
ries, 100 grams of protein and 39 grams of fat, the fat 
coming chiefly from milk products and meats. The experi- 
mental fats were added just before serving to the hot 
cereal, mashed potatoes and hot casserole-type dishes. 
Records of food rejections were kept and they indicated 
that more than 99% of the experimental fat served was 
eaten. Blood samples were drawn on the last two days of 
each period and equal aliquots combined for extraction of 
lipids. 

The total lipid extract was separated into the choles- 
terol ester, triglyceride, non-esterified fatty acids, free 
cholesterol and phospholipid fractions by silicic acid 
column chromatography. Each fraction was quantitated. 
The methyl esters of the fatty acids in the esterified 
fractions were determined by gas liquid chromatography 
using a succinic anhydride 1, 4 butanediol polymer as the 
liquid phase. 

It was observed that substitution of safflower seed oil 
for butter resulted in a significant decrease in total serum 
lipids, cholesterol esters, triglycerides, free cholesterol 
and phospholipids. The non-esterified fatty acids in the 
serum appeared to be independent of the imposed dietary 
change. The triglycerides reflect most closely the dietary 
change while the other two fractions appear to be inde- 
pendent. Thus determination of the total serum fatty acid 
composition will not define the component fatty acids in 
any one esterified fraction. Linolenic acid present in all 
cholesterol ester fractions during the ingestion of butter 
is absent during the ingestion of safflower seed oil. 
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The sequence of reactions concerned in the formation 
of adrenocortical steroids from cholesterol includes the 
cleavage of the cholesterol side chain between C-20, 22 
to form A°-pregnenolone. This step is accelerated by 
adrenocorticotrophic hormone (ACTH) administration, 
whereas the later hydroxylations of progesterone to form 
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corticosterone and cortisol are not. These hydroxylations 
are known to be dependent upon triphosphopyridine nucleo- 
tide (TPNH), but the cofactor requirement for cholesterol 
side chain cleavage has not been defined. In view of the 
dominant role proposed for TPNH by currently held 
theories of the mechanism of action of ACTH, it is im- 
portant to know if the only ACTH responsive step in the 
corticosteroidogenetic sequence requires TPNH as an 
essential cofactor. 

The conversion of cholesterol to C-21 steroids was 
investigated in subcellular fractions of bovine adrenal 
cortex tissue incubated with cholesterol-4-C** and the 
extent of conversion estimated by separating the radioac- 
tive products from unchanged cholesterol-4-C* on silicic 
acid columns. The radioactive products were tentatively 
identified on the basis of their chromatographic behavior 
in paper and partition column systems. The subcellular 
fractions were prepared by conventional differential 
centrifugation techniques with 0.44M sucrose, with and 
without ionic additions, for homogenization and isolation 
media. Nuclei, mitochondrial, microsomal and soluble 
fractions were prepared from the ionic-sucrose media 
and in the case of pure sucrose homogenates the “fluffy 
layer” of the mitochondrial pellet was treated as an addi- 
tional fraction. 

The mitochondrial fraction from either homogenate 
required only Mg’ and fumarate for cholesterol conver- 
sion activity. Succinate or a-ketoglutarate could replace 
fumarate and aerobic conditions were necessary. The 
requirement for citric acid cycle intermediates could be 
met by the “external” TPNH generating system, glucose- 
6-phosphate (G6P), its dehydrogenase (G6P*DH) and TPN. 
Acetone dried mitochondrial fractions from pure sucrose 
homogenates were fully active with fumarate and Mg’, 
but after restricted dialysis against phosphate buffer, TPN 
was required in addition to fumarate. The activity could 
be obtained in a soluble, non-particulate form by extrac- 
tion of the acetone dried mitochondrial fraction with M/15 
phosphate buffer pH 6.8, followed by centrifugation at 
105,000g. The products of cholesterol-4-C** conversion 
by the dialyzed or soluble extract of acetone dried mito- 
chondrial fractions were largely accounted for by A°- 
pregnenolone and progesterone, with the relative amounts 
of the two intermediates depending upon the endogenous 
level of DPN in the preparation or the presence of this 
cofactor in the medium. 

Distribution studies based on the activity of acetone 
dried fractions were run in order to avoid problems con- 
nected with unequal mixing of tracer and endogenous 
cholesterol. The results indicated that approximately 
equal amounts of the total activity were present in the 
nuclei, mitochondrial and “fluffy layer” fractions. The 
microsomal and soluble fractions were inactive. The 
highest activity per mg. protein was found in the “fluffy 
layer” with the mitochondrial fraction next, a result pos- 
sibly related to the greater ease of cholesterol-4-C** 
entry into the disorganized structure of the “fluffy layer.” 

Soluble extracts from the acetone dried fractions were 
active on addition of Mg**, fumarate and TPN, but only 
the mitochondrial fraction gave acetone powders active in 
the absence of TPN. The “bound” cofactor in fresh mito- 
chondrial or “fluffy layer” fractions was not available for 
TPNH generation by G6P and its dehydrogenase and only 
reacted to a limited extent in acetone dried preparations. 

High concentrations of sucrose inhibited cholesterol 





conversion by particulate preparations, but not the solu- 
bilized activity from acetone powders. The effect was 
possibly due to a reduced entry of cholesterol-4-C™, as 
the specific activities of the products of conversion were 
reduced, while TPNH generation by either the “internal” 
or “external” systems was inhibited to an equal extent. 

The possible relationships of the findings to ACTH 
action are discussed. 
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STUDIES ON BRAIN HEXOKINASE ACTIVITY 
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Mark Hite, Sc.D. 
University of Cincinnati, 1960 


The first part of the investigation has been devoted to 
a presentation of a review of the literature concerning the 
fundamental considerations of the enzyme, hexokinase. 
The properties and characteristics of this enzyme have 
been discussed in detail. 

Previous inhibition studies are described. The enzyme 
is believed to have active sulfhydryl groups. The most 
potent inhibitor of hexokinase is p-chloromercuribenzoic 
acid with 100% at a concentration of 0.01 uM. 

The assay method used in all of the experiments was 
an estimate of the number of micrograms of glucose phos- 
phorylated under the conditions of the determination. 

The brain was employed as the source of hexokinase 
activity primarily because it is the animal tissue which 
has the greatest activity. The enzyme also occupies an 
important role in the nutrition of the brain since glucose 
is practically its sole source of energy. The hypothesis, 
which was tested, was that some metal cations inhibited 
hexokinase activity in the brain, thereby causing serious 
mental difficulties. 

The cerebral cortex of the dog was chosen for the 
experimental tissue. Owing to the fact that the dog had 
not been used in previous investigations of hexokinase 
activity, a study was performed to determine the best 
conditions for the assay. After this procedure was ac- 
complished, twenty-seven inorganic substances, at a con- 
centration of 0.001 M, were studied for their effects on the 
enzyme activity. If 80% or greater inhibition was observed 
at this concentration, the material was dilutedto 0.00001 M, 
and it was retested. 

Chromium, copper, and mercury were the only sub- 
stances that induced significant inhibition in low concen- 
trations. Of these copper was the choice for our experi- 
mental purposes since a spectrographic method for its 
analysis was sufficiently sensitive and precise to yield 
reliable results. Rats were chosen as the experimental 
animals, and the hexokinase activity of the brain tissue 
was assayed by a published method. 

Fourteen rats, in groups of two, were injected with 
CuCl, in varying dosages. The brains of the animals in 
each group were pooled. The copper content and hexo- 
kinase activity of the pooled brains were determined, The 
results have been given as discussed, 

The results of these experiments support the following 
conclusions: 

1. The hexokinase of the brain of the dog is similar to 
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that of the rat. Only the concentrations of substrate and 
activator, and the temperature of the incubation differed 
in the assays of the material from the two species. 

2. The hexokinase activity of the brain of the dog 
apparently varies with age, decreasing in older animals. 

3. The mode of death did not effect the hexokinase 
activity. Dogs killed by exsanguination under both general 
and local anesthesia, and dogs killed by electrocution had 
equivalent enzyme activities. 

4. After testing twenty-five metals, one semi-metal, 
and one non-metal of the hexokinase activity of the brain 
of the dog, in vitro, chromium, copper, and mercury were 
found to have the greatest inhibitory effects. These three 
materials induced greater than 85% inhibition of the 
hexokinase activity at a concentration of 0.001 M. With 
few exceptions, the other materials brought about an inhi- 
bition of 25% or less at 0.001 M, thereby indicating that the 
enzyme was not exquisitely sensitive to metal poisoning. 
The results obtained on the effects of CuCl, on the hexo- 
kinase activity of the brain of the rat and the dog were 
similar. 

5. An investigation of the effects of CuCl, on the 
hexokinase activity of the brain of the rat in vivo suggested 
that the enzyme may be more sensitive to the metal in 
vivo than in vitro. A much more extensive investigation, 
with additional lines of attack, would be required to pro- 
vide conclusive evidence of the significance of this mech- 
anism of metallic poisoning. 
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THE CAUSE OF CELLULAR SENESCENCE 
AND ITS PREVENTION 


(L. C. Card No. Mic 60-4099) 


Ru-Chih Chow Huang, Ph.D. 
The Ohic State University, 1960 


This research was undertaken in an attempt to control 
the decline in metabolic activities during the process of 
cellular aging, using pea cotyledons as an experimental 
system. Experimental work was developed along two lines: 

1. An examination of the rate of respiration and the 
rate of incorporation of glycine-1-C“ into protein as a 
function of the age of the dissected cotyledon cells in order 
to determine whether the variation of the rate of respira- 
tion and the rate of incorporation could be controlled 
experimentally. 

2. A study of the activities of subcellular components 
of cotyledon cells during the process of aging by using 
oxidative phosphorylation, incorporation of glycine-1-C** 
into protein and incorporation of H’-thymidine into DNA 
as the primary functions for mitochondria, microsomes, 
and nuclei respectively to see whether there is a correla- 
tion between the inactivation of subcellular components 
and “cellular autodegeneration.” 

From the results of the present study and the work 
published earlier’ the following conclusions can be drawn: 
(1) The inactivation of mitochondria is an early event of 
cellular senescence. (2) Paralleling the inactivation of 
mitochondria during the aging process, there is an ac- 
cumulation of an uncoupling protein (a supernatant factor). 
This factor which uncouples oxidative phosphorylation, and 





causes mitochondrial swelling, has been found in a 100,000 
xX g supernatant fraction of aged cotyledons. This factor is 
heat labile, non-dialyzable, isooctane-insoluble and has 
been partially purified upon DEAE-SF cellulose. 

(3) P-fluoro-DL-phenylalanine and CdCl,, when applied 

in vivo, can prevent many of the changes associated with 
aging of the cotyledonary cells, including the inactivation 
of mitochondria. (4) The uncoupling effect of the uncou- 
pling protein can be eliminated both by in vivo and in vitro 
treatments of CdCl>. 


1. Young, J. L., R. C. Huang, Steve Vanecko, Joy D. 
Marks and J. E. Varner, Plant Physiol., 35, No. 3, 1960, 
pp. 288-292, 

Microfilm $2.50; Xerox $4.20. 80 pages. 


THE METABOLISM OF TRYPTOPHAN 
IN RATS AND IN MAN 


(L. C. Card No. Mic 60-3474) 


Iris Miroy Ovshinsky, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Hudson Hoagland 


Tryptophan and its metabolites have been implicated 
in various mental disorders including schizophrenia. This 
serious disease of unknown etiology has become an in- 
creasingly important subject of biochemical investigation. 
In order to understand more fully the metabolism of trypto- 
phan in schizophrenia, an investigation of urinary metabo- 
lites was undertaken, utilizing radioactivity as a marker. 

Rats were studied to perfect the techniques and to 
provide possible indications of the metabolites to be 
looked for in man. Tryptophan was administered to humans 
orally, to duplicate the normal route of intake, and intra- 
venously, to obtain indications of tissue activity without the 
tryptophan having been acted on by intestinal bacteria. 

The techniques employed were a combination of two- 
dimensional ascending paper chromatography and radio- 
autography. The latter was useful in the visual identifica- 
tion of the urinary metabolites of radioactive C’*-labelled 
tryptophan. Through the use of extraction procedures with 
various solvents, selective separation and identification 
were made possible. Concentration of the extracts pro- 
vided for the detection of substances present in only 
minute quantities. 

Upon administration of D,L-Tryptophan-8-C’ * to rats 
and to man, the following results were obtained: the mean 
percent recovery of radioactivity in the rats was 4.4%. Of 
the forty radioactive spots found in the radioautograms, 
eight were tentatively identified as: acetyltryptophan, 
5-hydroxyindoleacetic acid, 6-hydroxyskatole sulfate, 
indoleacetic acid, indoleacetylglycine, indolecarboxylic 
acid, kynurenic acid, and xanthurenic acid. Some un- 
metabolized tryptophan was also excreted. 

In the schizophrenic patients who received the trypto- 
phan orally, there was a mean percent recovery of radio- 
activity of 32%. In those who received the tryptophan 
intravenously, the recovery was 43%. The radioautograms 
of human urines showed the presence of only one spot, 
tryptophan, probably the Dform which is poorly metabolized 
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in man. A normal control showed no difference from 
schizophrenic patients in recovery of radioactivity or in 
the radioautograms. 

Isopropyl ether extracts of one of the human urines 
showed the presence of 1-2% of the original radioactivity. 
Radioautograms of the extracts showed the presence of 
labelled acetyltryptophan, indoleacetic acid, indolelactic 
acid and two unknown metabolites. A chloroform extract 
of some of the human urines selectively extracted the 
indoleacetic acid. This was shown to be radioactive and 
both chromatographic and colorimetric evidence was 
obtained of its purity and identity. 

To further establish the metabolic patterns of trypto- 
phan in schizophrenia, methods must be developed to 
identify the fragments of tryptdéphan which are incorpo- 
rated in the body proteins and then slowly excreted at 
levels too low to be detected by current methods. It is 
hoped that labelled L-tryptophan will become available so 
that the metabolism of tryptophan in both normal persons 
and schizophrenic patients can be further delineated. 

Microfilm $2.50; Xerox $6.60. 137 pages. 


THE ELECTRICAL CONDUCTIVITY OF 
DRY CYTOCHROME C: A FAILURE OF THE 
ELECTRONIC CONDUCTION HYPOTHESIS OF 

CHARGE TRANSFER THROUGH PROTEIN. 


(L. C. Card No. Mic 60-3700) 


Charles Patrick Stirling Taylor, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Britton Chance 


This research is a critical investigation of the hypothe- 
sis of electronic conduction through proteins. 

Dry, ion-free, lyophilized, purified, fully enzymatically 
active, oxidized cytochrome c from beef heart shows a 
steady state dc conductivity (0) which over the range 
60-100° C. fits the expression o = oo exp(-9,/T) with 6, 
= 1,28 10% °K. and log ap = 2.8; o(97° C.) = 6 10- mho/ 
cm. Values varied a little from sample to sample. Simi- 
lar conductivities have been reported for other dry 
polymers, and for crystals of carboxylic and amino acids. 

Because King and Medley showed conduction in moist 
keratin to be ionic, and successfully applied Bjerrum’s 
theory of ion pairing to explain conductivity sorption data 
in nylon and keratin, data on the conductivity of moist 
textiles, proteins, and other polymers are examined. It is 
shown by applying Fuoss’ more correct treatment of ion 
pairing that the two commonly found relations, log 0 = 
r.(moisture) + const., and log o = s.log(moisture) + const., 
are approximations to the full expression for the depend- 
ence of ion pairing upon the dielectric constant through its 
dependence on the moisture content. The theory gives 
In o = const. + In uw - |Z;Z;|e*/2aDkT, where Ze is the 
ionic charge; yu, mobility; a, distance of closest approach 
of the ions; D, dielectric constant; and kT, the average 
thermal energy. 

This theory is applied to the conductivity results on 
cytochrome c. The dielectric constant was measured on 
a Schering bridge over the range 0.2 to 10 cycles/sec and 
60 to 100° C. The results (corrected for the sample den- 





sity) range from 3.0 to 4.5 in a manner indicating the 
existence of a very low frequency relaxation process. 
The transient polarization current found in conductivity 
studies is considered another expression of this process, 
which is shown not to be due to ionic movements. 

A theory is elaborated for the ionic mobility by allow- 
ing for the possibility of the ion’s being trapped by dipoles. 
The plot of log o vs. 1/DT gives a straight line as pre- 
dicted by the theory, with a slope corresponding to a = 
2.5 A assuming no dipoles and 3.0 A for dipoles of 3-4. 
debye. These values agree well with independent meas- 
urements of ionic radii. Assuming the likely value of 0.1 
molar for the total ion concentration, the number of car- 
riers is calculated to be 6 10°°/cm*, and hence p ~ 2 107° 
cm’ /volt-sec. Calculation then shows that there are about 
50 dipoles on the surface of the cytochrome molecule. It 
is known that there are about 30 titratable groups. 

Careful comparison of the electronic and ionic hy- 
potheses demonstrates the flexibility and comprehensive- 
ness of the latter, and favors the ionic because its pre- 
dictions can be checked against independent evidence, with 
which it agrees well. The value of mobility deduced for 
electrons leads to a mean free path of several molecular 
diameters, an absurd result. 

The assumptions on which Evans and Gergely based 
their calculation of electronic energy bands in proteins 
are criticized in the light of the new knowledge of the 
structure of myoglobin. 

The ionic hypothesis explains very well the conductivity 
observed in dry cytochrome c, and leads to reasonable 
deductions, while the electronic fails. It is thought that 
the ions are protons from the ionizable groups and the 
anions compensating the +1 charge on the oxidized cyto- 
chrome c. 

The results do not agree with the appropriate data on 
the reactions of the respiratory chain. 

The objection that in this system the proper method of 
injecting electrons was not used, and that electron con- 
duction does occur in the biological setting cannot be 
refuted; however, direct evidence must be produced to 
sustain it. Microfilm $2.50; Xerox $7.00. 150 pages. 
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HETEROPOLY TUNGSTONICKELATES: 
PREPARATIONS, PROPERTIES, AND 
STRUCTURAL CONSIDERATIONS. 


(L. C. Card No. Mic 60-3431) 


Umesh Chandra Agarwala, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Louis C. W. Baker 


This research was undertaken in order to deduce the 
chemistry of heteropoly electrolytes containing tungsten 
and nickel in the anion. No compounds fitting that descrip- 
tion were known previously. 

Hexatungstonickelate(II) ion was prepared by boiling a 
solution containing nickel nitrate and sodium paratungstate 
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at pH 6.5. Satisfactory preparative methods have been 
devised for the following salts of the hexatungstonickelate- 
(II) anion: 
Na,[NiO,W,O,eH,]* 16H,O, K,[NiO,W,O,.H.]° 9H.O, 
(NH,),4[NiO,W,0,.H,]*6H,O, Ca,[NiO,W,O,,H,]* 13H,0, 


Ba,2[NiOgW,OisH,]*° 29H,O, (CN;H.)«[ NiO,W.O..H. ]°7H.20, 


(C,H,.N),| NiO,W,0,,H, ]* 5H,O. 
These seven compounds are all azure blue. 


Black (sodium, potassium) hexatungstonickelate(IV) 
(probable formula: (Na,K),o-16[Ni** Ni™* W,2O4s -48 | * aq.) 
and tan calcium hexatungstonickelate (higher oxidation 
state) (tentative formula Cag[Ni** Ni** Wi2 O43 ]2° 60 HO) 
were prepared. The preparation involved the oxidation of 
solutions of hexatungstonickelate(II) anion with potassium 
persulfate. 

The compounds have been analyzed quantitatively and 
redox reactions have been carried out to determine the 
oxidation states of the nickel atoms. 

The nickel atoms have been shown to be present in the 
heteropoly anions in all of these compounds, 

Potentiometric titrations have been carried out to show 
that the compounds are not acid-salts and to discover the 
number of oxygen atoms present in the anions, exclusive 
of the oxygen atoms contributed by constitutional water 
molecules. For further confirmation, a new back-titration 
technique has been devised which gives directly the num- 
ber of hydroxyl ions required for complete degradation of 
the heteropoly compounds. The method is especially 
suitable for insoluble heteropoly compounds and for those 
which decompose fairly readily in solution. 

An ion-exchange method has been devised for analyzing 
for sodium or other alkali ions in heteropoly salts. 

It has been shown by cryoscopic measurements in 
fused Na,SO,°10 H,O that hexatungstonickelate(II) anion 
is monomeric and practically undissociated in saturated 
sodium sulfate solution. 

Differential thermal analyses have been carried out on 
the Na, K, and Ca-salts of the [NiO,W,O,,H,]~* ion. De- 
hydration studies have also been made for the sodium salt 
of this anion. The results corroborate the structural 
X-ray interpretation by indicating that the anion contains 
six hydrogen atoms (i.e. three molecules of constitutional 
water). 

The magnetic moment of the Ni in solid Na,[NiO,W, 
O,,H.]*16H,O has been determined by measurements of 
the susceptibility at 76°K. and at 297°K. to be 3.39 B.M. 
The Curie constant and the (small) Weiss constant (8.3°K.) 
have been determined on the assumption that the Curie- 
Weiss law holds for the two temperatures. The Curie 
constant and the (large) Weiss constant (57°K.) for the 
solid (Na,K) 10-16 [Ni** Ni** Wi2O45-4s |" aq. have been esti- 
mated by measuring the magnetic susceptibility of that 
substance at the same two temperatures. The magnetic 
susceptibility of the material tentatively formulated as 
Ca,[Ni** Ni** W,,0,; ].°60 H,O has been determined at 
300° K. 

The magnetic susceptibilities have been combined with 
the visible absorption spectra to provide information about 
the relation of the nickel atom to its nearest neighbor 
atoms. The spectrum of the [NiO,W,0,sH,]~* ion has been 
interpreted, via Ligand Field Theory, to establish that the 
nickel atoms are at the centers of weak-field NiO, octa- 





hedra. The spectra and magnetic susceptibilities for the 
other anions have been made to provide information about 
the oxidation states of the nickel atoms. 

The chemical interrelationships and the ranges of pH 
stability have been determined for the various compounds. 
[NiO,W,O, ,H, }~* ion decomposes at approximately pH = 7 
as the pH is raised. 

It has been shown by single crystal X-ray techniques that 
Na,[NiO,W,O,,H,]° 16H,O and Na,[NiO, Mo, O,,H, ]* 16H,O 
are isomorphous. Accurate cell parameters have been 
obtained for these sodium salts by indexing powder X-ray 
patterns. 

The positions of the Ni and W atoms have been deter- 
mined by single crystal X-ray techniques for Na, 
[NiO,W.O.isH,]°16H,O. From these positions, the number 
and the general locations of the oxygen atoms in the 
heteropoly anion may be deduced. 

The Ni and W atoms are coplanar. The W atoms 
form a regular hexagon with the Ni atom at its center. 
The average W-W distance is 3.31 A. 

The anion has the Anderson-Evans structure(2), re- 
quiring twenty-four oxygen atoms. Hence the anion must 
contain three molecules of “constitutional water.” This is 
the first heteropoly anion, formulated on modern bases, 
which has been shown to contain constitutional water. 

The sodium hexatungstonickelate(II) structure contains 
discrete heteropoly anions, arranged in stacks parallel to 
the c-axis. Between the stacks are columns of space 
which accommodate the sodium ions and lattice water 
molecules. 

The crystallographic data for Na,[NiO,W,O,,H, |* 16H,O 
are: 


Crystal system: Triclinic; Space group: Pl; a= 


10.55 A, b= 12.14 A, c = 8.00 A; a = 105°4', 
B = 96°23', y = 107°21'; 
Number of molecules per unit cell = 1. 


Single crystal X-ray photographs have been taken for 
(Na,K).o_16[ Ni™* Ni** W,,0,,_4,]° aq. The crystallographic 
data for this compound are: 


Crystal system: Monoclinic; Space group: Am, 
A2/m, or A2; a= 9.75 A, b= 13.08 A, c = 14.48 A; 
8 = 99°; Number of nickel atoms per unit cell = 2. 


Densities and solubilities at room temperature have 
been determined for each new compound mentioned above. 

This paper describes a Ni(IV) compound. Only about 
half a dozen other Ni(IV) compounds are known. 


1. J. S. Anderson, Nature, 140, 850 (1937). 
2, H. T. Evans, J. of Am. Chem. Soc., 70, 1291 (1948). 
Microfilm $3.00; Xerox $10.60. 232 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





CHEMISTRY 751 





COMPLEXES OF URANYL ION 
WITH SOME SIMPLE ORGANIC ACIDS 


(L. C. Card No. Mic 60-3637) 
Charlie Andrews Crutchfield, Jr., Ph.D. 
University of Pennsylvania, 1960 


Supervisor: William M. McNabb 


Stepwise formation constants were determined for 
complexes of uranyl ion with lactic, a-hydroxy-butyric, 
b-hydroxy-propionic, and b-hydroxy-butyric acids. These 
constants were determined by pH titration. In addition, 
the over-all constant for the complexes with b-hydroxy- 
butyric acid was determined by polarography. 


Formation Constants 
Ligand log k, log k2 
lactic 3.36 2.22 1.94 


log ks 


a-hydroxy-butyric 3.29 1.73 - 


b-hydroxy-propionic 2.74 2.15 2.04 


b-hydroxy-butyric 2.70 1.44 - 


Although preliminary paper electrophoresis experi- 
ments gave some indication of the existence of anionic 
complexes for both hydroxy-butyric acids, no value of 
log ks could be obtained for these acids by pH titration. 

Microfilm $2.50; Xerox $6.40. 132 pages. 


THE PREPARATION AND PROPERTIES OF 
CALCIUM PHOSPHIDES 


(L. C. Card No. Mic 60-3681) 


Louis Lawrence Pytlewski, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Eugene R. Nixon 


Calcium phosphide has from early times been formu- 
lated as Ca,P,, although there are a few references in the 
literature to the possibility of compounds with the formulas 
CaP and CaP,. Most of the previous studies of calcium 
phosphides have involved reactions which produce only 
crude products and no careful study has yet been carried 
out. 

In this work a study was made of the reaction between 
calcium metal and phosphine in liquid ammonia and of the 
thermal decomposition of the resulting product over a 
temperature range from -78 to 1000°C. Chemical analy- 
ses, gas measurements and X-ray powder diffractions all 
served to characterize the reactions and products. The 
results indicate that the reaction in liquid ammonia yields 
Ca(PH.2)2.5NH; and that thermal decomposition of this 
product yields NH, and various amounts of PH; and Ho. 

If the decomposition temperature is kept below 100°, the 
solid residue is largely CaPH. In the temperature range 
from 100 to 600°C, the CaPH is converted largely to CaP 
and at still higher temperatures (700 to 1000°C) the CaP 
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in turn is converted to Ca,P,. In the latter case, there 
exists an equilibrium 


3CaP = CasP2 + P 


since CasP2 can be converted to CaP by heating with ex- 
cess phosphorus. 

The CaP was brick red in color while Ca;P. was black 
violet and both were sufficiently crystalline to exhibit 
strong X-ray powder diffraction peaks. Preliminary 
studies suggest tetragonal unit cells for both phosphides 
with dimensions as follows: CaP, a= b= 5.93, c = 7.94A°; 
CasP2, a= b= 5.44, c = 6.59A°. The X-ray results 
showed that single crystals of sufficient size for analysis 
are produced; the experimental difficulty is the ease with 
which they hydrolyze. 

Study of the hydrolysis of the two phosphides indicates 
that one produces PH; while the other yields P,H,. 


Ca;P. + 6HO = 3Ca(OH). + 2PH; 
2CaP + 4H,O = 2Ca(OH)>. + PH, 


Several different preparations of the phosphides from 
red phosphorus were also studied here. These involved 
the reactions of phosphorus with calcium oxide, calcium 
carbide, calcium hydride, and metallic calcium. In each 
of these the product consists of either CaP or a mixture 
of CaP and CasP>. 

Microfilm $2.50; Xerox $4.60. 90 pages. 


X-RAY DIFFRACTION STUDIES OF SOME 
AQUEOUS SOLUTIONS OF LITHIUM IODIDE 


(L. C. Card No. Mic 60-3300) 


Mark A. Strauss, Ph.D. 
University of Cincinnati, 1960 


An elucidation of structure of concentrated aqueous 
solutions of strong electrolytes was the general objective 
of the research work presented in the dissertation, 

Five aqueous solutions of lithium iodide which varied 
in concentration in the range between 2.6 and 12.4 moles 
of solute per 55.5 moles of water, an aqueous solution of 
lithium iodide and iodine (3.3H,O: 1.11: 1.0 Lil), and pure 
liquid water, were studied through X-ray diffraction tech- 
nique. 

An interpretation of the radial distribution curves of 
aqueous solutions of lithium iodide indicated lithium ion - 
iodide ion association phenomenon in all concentrations 
studied. The extent of this association was found to in- 
crease with a corresponding increase in concentration of 
these solutions. For the 12.4 molal solution the associa- 
tion reached proportions necessitating postulation of a 
relatively large ion - water aggregate (6 to 9 iodide and 
lithium ions, and 30 to 40 molecules of water). The funda- 
mental structural array of the associating ions and mole- 
cules of water is portrayed in the dissertation. The 
nearest distance between an iodide ion and a molecule of 
water, and between two iodide ions, was found in the four 
most concentrated solutions to equal 3.70 and 4.95 A 
respectively. The hydration number of an iodide ion in 
these four solutions was established to be 8. The 2.6 molal 
solution was found to exhibit a definite distinctiveness 
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in structure; the hydration number of the iodide ion 
(9.3) and the distance of separation between this ion and 
its sphere of hydration (3.81 A) were found to be larger 
than in the four most concentrated solutions. This was 
attributed to the proposed existence of tetrahedra formed 
by molecules of water in the 2.6 molal solution, three of 
which were postulated to be arranged symmetrically 
around an iodide ion. In the four most concentrated 
aqueous solutions of lithium iodide it was found that the 
tetrahedrally arranged molecules of water were no longer 
in evidence and therefore the postulated loose molecules 
of water, tending to get close to the iodide ion, hydrate it 
to a lesser extent. 

For the aqueous solutions of lithium iodide and iodine, 
an aggregate containing two iodine atoms and two iodide 
ions, arranged on a plane in the form of a rectangular 
“chair,” with one of the four of its iodide and iodine spe- 
cies located at each of the two apical and terminal posi- 
tions, was postulated. The X-ray evidence indicated three 
2.89 A distances, two 4.09 A distances, and one 6.46 A 
distance between the iodine and iodide species in the 
proposed aggregate (I7”). 

Microfilm $2.50; Xerox $6.00. 123 pages. 
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SYNTHESIS AND REACTIONS OF 
BENZO(C)PHENANTHRENE DERIVATIVES 


(L. C. Card No. Mic 60-4062) 


Herbert Boden, Ph.D. 
The Ohio State University, 1960 


Five benzo(c)phenanthrenecarboxylic acids were pre- 
pared by aqueous sodium dichromate oxidation of the 
corresponding methyl compounds in a rocking steel bomb 
at 250° for 40-70 hours. The yields were as follows: 
2-benzo(c)phenanthroic, 63.8%; 3-benzo(c)phenanthroic, 
59.4%; 4-benzo(c)phenanthroic, 71.2%; 5-benzo(c)phenan- 
throic, 80.6%; 6-benzo(c)phenanthroic, 64.7%. 

Oxidation of 1-methylbenzo(c)phenanthrene resulted in 
the formation of 1,8,9-naphthanthr-10-one rather than the 
expected acid. This was not surprising since considerable 
strain was relieved in forming the ketone. 1-Benzo(c)- 
phenanthroic acid was prepared in 66.5% yield by carbona- 
tion of the lithio compound obtained by the action of 
n-butyllithium on 1-bromobenzo(c)phenanthrene. 

The pK, of several acids determined by potentiometric 
titration in 50% dioxane-water were as follows: benzoic, 
6.21; o-t-butylbenzoic, 5.93; 1-naphthoic, 6.05; 2-naph- 
thoic, 6.17; 4-phenanthroic, 5.43; 9-phenanthroic, 5.98; 
1-benzo(c)phenanthroic, 6.65; 2-benzo(c)phenanthroic, 
6.34; 3-benzo(c)phenanthroic, 6.20; 4-benzo(c)phenan- 
throic, 6.20; 5-benzo(c)phenanthroic, 5.97; 6-benzo(c)- 
phenanthroic, 5.87. 

The anomaly observed in the ionization constants of 
benzoic, o-t-butylbenzoic, 4-phenanthroic and 1-benzo(c)- 
phenanthroic acids was explained on the basis of solvent 
and steric effects. Steric inhibition of resonance accounted 
successfully for the increase in acid strengths of both 
o-t-butylbenzoic and 4-phenanthroic as compared with 
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benzoic acid, itself. In 1-benzo(c)phenanthroic acid, the 
solvent hindrance to solvation of the carboxylate ion was 
more important than the resonance effect, and thus a 
weaker acid was observed. 

In the 2 through 6-benzo(c)phenanthroic acids not 
enough conclusive evidence was obtained to indicate that 
“warping” within the system had any unusual effect on the 
resonance contributions of the rings. 

The methyl esters of the 6-benzo(c)phenanthroic acids 
were prepared in methanolic-hydrogen chloride except for 
the 1-ester, which reacted too slowly. This ester was 
prepared from diazomethane. 

The reaction of aromatic halides and certain hetero- 
aromatic halides with cuprous cyanide was carried out 
homogeneously in refluxing N-methyl-2-pyrrolidone. The 
yields obtained from the following halides were 1-chloro- 
naphthalene, 87%; 1-bromonaphthalene, 89%; 2-bromo- 
naphthalene, 90%; 9-bromophenanthrene, 92%; 8-bromo- 
styrene, 92%; 2-bromothiophene, 67%; 2-chloroquinoline, 
42%; 4-bromoisoquinoline, 90%; 1-bromobenzo(c)phenan- 
threne, 82.5%; methyl 2-chloro-3,5,6-trimethylbenzoate, 
82%. Alkyl halides failed to undergo reaction. 

Microfilm $2.50; Xerox $5.00. 98 pages. 


PART A: THE CATALYTIC REDUCTION OF 
N-NITRO AND N-NITROSO COMPOUNDS. 
PART B: THE REACTION OF GRIGNARD 

REAGENTS WITH TETRAZENES. 


(L. C. Card No. Mic 60-3438) 


Richard Maurice Briggs, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: J. Philip Mason 


Part A 


N-Nitrocarbamates, N-nitrosocarbamates, primary 
nitramines, the salts of primary nitramines and nitramides 
are all reducible to the hydrazine-type product in suitable 
solvents by hydrogen and noble metal catalysts. The yields 
are variable and not reproducible under any conditions 
investigated. The major side reaction is the formation of 
the carbamate, amine or amide with ammonia split off. 
Secondary nitramines and secondary nitrosoamines are 
cleaved nearly quantitatively under these same conditions. 
Optimum yields are obtained when the temperature is 
maintained within 10° of 30°C. At temperatures much 
higher than this, cleavage of the nitrogen-nitrogen bond 
is the predominant reaction. The reductions are not re- 
producible; a given substrate may be reduced to the 
hydrazine-type compound in high yield at one time and 
either not be reduced at all or undergo cleavage when an 
attempt is made to repeat the experiment. 


Part B 


The reaction between organomagnesium iodides and 
several representative 2-tetrazenes has been investigated 
and found to be unique in that free halogen is produced 
during hydrolysis of the product. 

The reaction may be represented as follows: 
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Ri 


Ri > N- N=N- “<5. 


— 2 >NH + Not + 2 RH + I, + Mg(OH)2 
2 


The stoichiometry of the reaction was determined by taking 
known weights of the tetrazene and allowing these to react 
with an excess of the Grignard reagent. This excess was 
determined by carbonation of the reaction mixture and 
isolation of the acid formed. The quantity of amine pro- 
duced was determined by isolation of this product and the 
amount of hydrocarbon produced from the Grignard reagent 
was determined spectrophotometrically. The nitrogen 
evolved during hydrolysis of the reaction mixture was 
collected and measured and the iodine liberated was de- 
termined by titration with excess thiosulfate and back 
titration with standard iodine solution. 

Although the structure of the intermediate was not 
determined, it was found that for the reaction of ethyl- 
magnesium iodide with 1,4-dimethyl-1,4-diphenyl-2- 
tetrazene an intermediate having the formula 
C,.H2NMgl- 2.(C.H;).O could be isolated. This com- 
pound was clearly formed by the reaction of one mole of 
the Grignard reagent with one mole of the tetrazene. The 
ether present is assumed to be ether of solvation. 

The reduction of 2-tetrazenes by magnesium-mag- 
nesium iodide was investigated and was found to give the 
amine and nitrogen as products. This is consistent with 
the known reduction of azo compounds by this couple and 
decomposition of the tetrazene formed by hydrolysis of 
the resulting complex. This reaction may be formulated 
as follows: 
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Possible mechanisms consistent with the data developed 
in this investigation for the Grignard reaction and for the 
reduction by magnesium-magnesium iodide are presented. 

Microfilm $3.25; Xerox $11.50. 252 pages. 


SYNTHESIS OF 
1,7,8,9-TETRAMETHYLPHENANTHRENE. 


(L. C. Card No. Mic 60-3441) 
Subodh Chandra Chakravarti, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Professor Walter J, Gensler 


The characteristic alkaloids of the Erythrophleum 
genus are of interest for their cardiac activity and local 





anesthetic action. Cassaine, the major alkaloid of Erythro- 
phleum Guineense, G. Don was isolated by Dalma. Cas- 
saine (I) is an alkamine ester of cassaic acid (I). Froma 
study of the degradation products, earlier investigators 
proposed structure (I) for cassaine and structure (II) for 
cassaic acid. In these suggested formulations for cas- 
saine (I) and cassaic acid (II), the positions of the hydroxy] 
and the ketonic carbonyl groups are speculative and 
provisional. No chemical evidence for the location of the 
carbonyl and hydroxyl functions was advanced by any of 
the earlier investigators. Consequently, the problem of 
assigning exact positions to the hydroxyl and the ketone 
groups in the perhydrophenanthrene nucleus remained to 
be solved. 
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Sherman degraded cassaic acid to an aromatic hydro- 
carbon according to the sequence of steps mentioned below. 


Ons at 2 


a " 


wi AA Hig 0-0-0- VW) 


H3C CH 


HgC CHs 


II ae III 


~™N- Peis 


Fg (Bre ci 
, . ae 
6 “Cis 


a a ati 


3 
V 


Decarboxylation of cassaic acid (II) with quinoline followed 
by acetylation of the decarboxylated product furnished the 
compound (III). The carbonyl group of this compound (III) 
reacted with methyllithium to furnish the dihydroxy com- 
pound (IV) which was aromatized with selenium to an 
unknown aromatic hydrocarbon. If the ketonic function in 
cassaic acid were in position 9, as indicated in the formu- 
lation (II), the aromatic hydrocarbon derived from cassaic 
acid (II) by the above reactions should be 1,7,8,9-tetra- 
methylphenanthrene (V). As 1,7,8,9-tetramethylphenan- 
threne (V) was unknown, this hydrocarbon had to be 
synthesized for the purpose of direct comparison with 

the degradation product from cassaic acid. 

The present work concerns the synthesis of 1,7,8,9- 
tetramethylphenanthrene in a rational manner. The syn- 
thesis was successfully compieted according to the 
sequence of steps summarized on the following page. 
Toluene (VII) was condensed with succinic anhydride (VI) 
by the Friedel-Crafts reaction to furnish the known keto- 
acid (VIII) which was reduced by the Clemmensen method 
to the known acid (IX). This acid (IX) was cyclized with 
85% sulphuric acid to the known tetralone (X). Treatment 
of this tetralone (X) with methylmagnesium iodide followed 
by acidification furnished an unsaturated hydrocarbon 
which was reduced catalytically to the tetralin (XI). 
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Acetylation of this tetralin (XI) by the Friedel-Crafts 
reaction furnished the ketone (XII). A Reformatsky reac- 
tion of this ketone (XII) with ethyl 2-bromopropanoate, 
followed by successive dehydration, reduction and saponi- 
fication furnished the acid (XIII; R= H). The correspond- 
ing methyl ester (XII; R = CH;) was aromatized with 
sulphur and the product was saponified to the acid (XIV). 
The acid (XV) was prepared from (XIV) by the Arndt- 
Eistert sequence. Cyclization of the acid (XV) with 
anhydrous hydrogen fluoride furnished the phenanthrone 
(XVI). Reduction of this phenanthrone (XVI) with lithium 
aluminum hydride followed by dehydration and aromatiza- 
tion of the resulting phenanthrol with palladized charcoal 
furnished 1,7,8,9-tetramethylphenanthrene (V). 

A direct comparison of the aromatic hydrocarbon 
derived from cassaic acid with this synthetic 1,7,8,9- 
tetramethylphenanthrene showed that the two were identi- 
cal. Since 1,7,8-trimethylphenanthrene (XVII) is obtained 
by dehydrogenation of cassaic acid compounds, the fourth 
methyl group of 1,7,8,9-tetramethylphenanthrene (V) must 
have originated from the addition of methyllithium to the 
carbonyl group. Consequently, the present synthetic 
investigation, taken together with the works of earlier 
and contemporary investigators, has made possible a 
demonstration that the carbonyl group of cassaic acid (II) 
as well as that of cassaine (I) is located in position 9. 

Mathieson of the University of London had also suc- 
ceeded independently in degrading cassaic acid toa 
tetramethylphenanthrene. A direct comparison of the 
1,7,8,9-tetramethylphenanthrene (V) synthesized in this 
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laboratory with that obtained by Mathieson showed the two 
hydrocarbons to be identical. 

The assignment of position 9 to the carbonyl group of 
cassaic acid (II) based on this synthetic investigation has 
been corroborated by the independent investigations of 
Turner and his coworkers who synthesized the compound 
(XVIII) derived from cassaic acid. 
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SYNTHESIS OF NITRATED AMINOCELLULOSE 
PERCHLORATES FROM CELLULOSE 


(L. C. Card No. Mic 60-4069) 


Alan Snively Chaney, Ph.D. 
The Ohio State University, 1960 


The synthesis of cellulose derivatives containing amino 
functions has been of interest for many years. Cotton 
fibers altered by the introduction of amino groups may be 
dyed with acidic substances and used as absorbents for 
the column chromatographic separation of acidic ma- 
terials. This investigation was concerned with the conver- 
sion of such aminocelluloses to functional derivatives 
similar to others of importance in the chemistry of 
cellulose. 

Employing methods previously described, cellulose 
(high viscosity cotton linters) and commercial cellulose 
acetate were converted to their p-toluenesulfonate esters. 
These cellulose tosylates were treated with various amines 
to afford the aminocelluloses. Although other amines were 
employed, the reaction between 2-aminoethanol and the 
tosylates was studied most intensively. The aminocellu- 
loses prepared from cellulose acetate tosylate were 
water-soluble and homogeneous, while cellulose tosylate 
itself afforded derivatives that were heterogeneous and 
soluble in water to a negligible extent. The cellulose 
tosylates were prepared from alkali cellulose by means of 
a Schotten-Baumann reaction with p-toluenesulfonyl 
chloride, and were not homogeneously substituted. The 
more highly substituted exterior regions of the fibers 
reacted with 2-aminoethanol to yield products, soluble in 
the reaction mixture, that could be recovered only as 
powders. The less highly substituted interior regions of 
the cellulose tosylate fibers gave insoluble fibrous amino- 
celluloses with 2-aminoethanol. The soluble products 
invariably contained more substituent groups than the 
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original cellulose tosylate and the insoluble fraction was 
substituted less than the original derivative. In one case, 
the insoluble product contained no substituent groups, 
indicating that the original tosylation reaction had not 
affected the interior region of the cellulose fiber. The 
differences between the two products were diminished if 
the cellulose tosylate was treated with the amine by using 
solvent exchange techniques to avoid intermediate drying. 
A side-reaction leading to cross-linkage of the amino- 
celluloses originating from the interior regions of the 
cellulose tosylate fibers was proposed to account for the 
observation. In the interior of the fibers, the amount of 
the entering amine reagent would be limited by the struc- 
ture of the fiber. This would favor the competitive reac- 
tion of previously formed aminocellulose functions with 
nearby unreacted tosyloxy groups. If the amine reagent 
employed was a secondary amine, this reaction could not 
interfere, and the observed results support the hypothesis. 

Nitration of the aminocelluloses was effected with 
either absolute nitric acid or nitric acid in acetic anhy- 
dride. The extent of nitration was nearly equal (70-80%) 
by the two systems; the aminocellulose appears to intro- 
duce a leveling effect, since the latter system is much 
more effective in cellulose nitration. Once again, more 
complete nitration (90%) was observed if the aminocellu- 
lose was not dried but subjected to nitration after solvent 
displacement. The only completely soluble nitrates were 
those derived from the following sequence: cellulose, 
cellulose acetate, cellulose acetate tosylate, aminocellu- 
lose from the reaction with 2-(2-hydroxyethylamino)- 
ethanol, and aminocellulose nitrate. The acetone solubility 
of this nitrate allowed determination of the optical rotation 
and intrinsic viscosity. 

The aminocellulose nitrates could be isolated as the 
nitrate salt, but normally they were converted to the free 
base by judicious treatment in aqueous suspension with 
alkali. The free bases were dried and then converted to 
the perchlorate salts by treatment with perchloric acid 
(5% stoichiometric excess) in aqueous suspension followed 
by recovery of the nitrated aminocellulose perchlorate by 
lyophilization of the frozen suspension. Other methods of 
perchloration were found to effect denitration or incom- 
plete salt formation. 

Microfilm $2.60; Xerox $9.00. 198 pages. 


STUDIES IN PYRIDINE N-OXIDE CHEMISTRY 
(L. C. Card No. Mic 60-4979) 


John S. Driscoll, Ph.D. 
Princeton University, 1960 


Nicotinic acid (niacin) is an oxidative degradation 
product of the alkaloid nicotine and is known to be a 
vitamin. 

Because N-oxides have proven to be valuable inter- 
mediates in the preparation of hetero-aromatic compounds, 
investigations concerning the 4-substituted nicotinic acid 
N-oxides were undertaken. These compounds were pre- 
pared as possible intermediates for further synthetic work. 

The compounds synthesized included the 4-nitro, chloro, 
hydroxy, benzyloxy, mercapto, amino, hydrazino, and 
hydroxylamino-nicotinic acid N-oxides. 4-Hydroxy and 
4-aminonicotinic acid also were prepared. 
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The acid dissociation constant data of the 4-substituted 
nicotinic acid N-oxides have been correlated by means of 
the Hammett equation. The fact that the data do not show 
an ortho or proximity effect is interpreted as indicating 
that the molecules possess zwitterionic character in 
aqueous solution. 

The reactions of the 2 and 4-nitropyridine N-oxides 
have been thoroughly investigated by a number of workers. 
3-Nitropyridine N-oxide had not been studied. Three 
synthetic routes to this compound were developed; (a) a 4- 
step synthesis which culminated with the oxidation of 
3-amino-pyridine N-oxide to the desired nitro N-oxide; 

(b) a 1-step synthesis starting with 3-aminopyridine 
utilizing trifluoroacetic anhydride and 90% hydrogen 
peroxide and (c) oxidation of 3-aminopyridine to 3-nitro- 
pyridine witl. peroxysulfuric acid followed by treatment of 
this nitro compound with peracetic acid. 

The reactions of 3-nitropyridine N-oxide with phos- 
phorus oxychloride, acetic anhydride, sodium ethoxide, 
phosphorus trichloride and potassium cyanide were inves- 
tigated. 

Attempts to nitrosate 3-picoline N-oxide with the boron 
trifluoride-dinitrogen trioxide complex gave the 3-picoline 
N-oxide-boron trifluoride complex in place of the desired 
nitroso compound. 

The oxidative dimerization reactions of 4-nitro-3- 
picoline and its N-oxide were studied. It was found that 
while the N-oxide underwent dimerization in the presence 
of sodium alkoxide with no external oxidizing agent, 
4-nitro-3-picoline would not do likewise. These results 
indicated that the N-oxide group rather than the nitro 
group was the effective oxidizing agent in the oxidative 
dimerization reaction. 

The structure of the oxidative dimerization product of 
4-nitro-3-picoline N-oxide was definitely established as 
1,2-di-(1'-oxy-4'-nitro-3 '-pyridyl)-ethane by means of 
ultra-violet, infra-red and chemical evidence. It was also 
shown that several other closely related compounds had 
previously been assigned incorrect structures. 

A number of 1,2-di-(3'-pyridyl)-ethanes and ethylenes 
and their 1'-oxides were synthesized. Most of these com- 
pounds contained halogen or alkoxide functional groups in 
the 4'-position. 

4-Nitro-3-picoline was found to be converted into acid 
salts of 3-methyl-4-pyridone and 1-(3'-methyl-4'-pyridyl)- 
3-methyl-4-pyridone upon exposure to atmospheric mois- 
ture. Microfilm $2.85; Xerox $9.90. 220 pages. 


A STUDY IN THE POLYMERIZATIONS OF 
PROPYLENE OXIDE, ETHYLENE OXIDE, AND 
3,5-DIMETHYL-2-OXAZOLIDONE. 


(L. C. Card No. Mic 60-3645) 


Philip Edmund Ebert, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Professor Charles C. Price 
Part I: : New Catalysts for the Preparation of Isotactic 
Polypropylene Oxide 


The purpose of this investigation was to examine new 
catalysts for the stereospecific polymerization of propylene 
oxide. An attempt was made to obtain higher crystalline 
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to amorphous ratios and higher total conversions to 
polymer than had been obtainable previously. The two 
catalysts which, prior to this work, had been found to be 
the best in these respects were the ferric chloride- 
propylene oxide complex and the aluminum isopropoxide- 
zinc chloride systems. 

All of the polymerizations were run in the bulk, under 
nitrogen in sealed tubes. The polymers were isolated by 
fractionation into crystalline and amorphous parts using 
acetone as the solvent. 

Although a considerable number of new catalysts were 
found, none of them gave a higher total conversion to 
polymer or a higher crystalline to amorphous ratio than 
was previously possible. All of the successful catalyst 
systems were either Lewis acid metal alkoxides or mix- 
tures of alkoxides and halides. Very small, but repro- 
ducible yields of isotactic polymer were obtained using 
triethylaluminum, diethylaluminum chloride, and triiso- 
butylaluminum as catalysts. Upon close investigation 
these systems proved to be heterogeneous as were all of 
the other successful catalysts. This lends support to the 
theory that crystalline polymer is formed at insoluble 
catalyst sites and amorphous polymer at soluble catalyst 
sites. However, increasing the aluminum alkyl concentra- 
tions did not lead to higher conversions to crystalline 
polymer as the theory would predict. Addition of glass 
and crystalline surface area during the polymerizations 
decreased the conversions to crystalline and amorphous 
polymers, which indicated that the surfaces were acting as 
sites for chain termination or degradation. 


Part II: : The Preparation and Analysis of Polyethylene 
Oxide 


This work was done in an attempt to further elucidate 
the mechanism of acid-catalyzed epoxide polymerizations. 
Low molecular weight polymers were prepared to be able 
to obtain quantitative analyses of the endgroups. Since 
the aluminum isopropoxide-zinc chloride system was one 
of the catalysts to be studied, ethylene oxide rather than 
propylene oxide was used as the monomer, so that any 
methyl groups detected in the polymer had to come from 
the catalyst. Polymerizations were carried out in glass 
tubes which were sealed under high vacuum or under 
nitrogen atmosphere. 

High concentrations (10% or greater) of zinc chloride 
or mixtures of aluminum isopropoxide and zinc chloride 
catalyzed the polymerization of ethylene oxide to low 
molecular weight polymer. Endgroup analysis of the 
polymer gave a 1:1 ratio of hydroxyl to chloride when 
zinc chloride was used as the catalyst. Using the alumi- 
num-zince system as the catalyst, the polymer had a 2:1 
ratio of hydroxyl to chloride endgroups in addition to 
isopropoxyl endgroups. These polymer structures are in 
accord with the coordinate propagation mechanism pro- 
posed earlier, followed by termination by hydrolysis of 
the catalyst-polymer linkage. 

Zinc chloride reacted with both ethylene oxide and 
propylene oxide to form insoluble complexes which were 
found to be catalysts for the polymerization of ethylene 
oxide. They were not as active as zinc chloride itself 
and analysis indicated they were mixtures containing a 
large percentage of zinc hydroxide. 





Part II: : The Preparation and Attempted Polymerization 
of 3,5-Dimethyl-2-oxazolidone 


The purpose of this work was to synthesize 3,5- 
dimethyl-2-oxazolidone and to study its polymerization. 
It was expected that polymerization would result from the 
splitting out of carbon dioxide to give linear poly-N- 
methylpropylenimine. 


Hs CH; 
+CH-CH,-N-, + nCO:t 


catalyst 
—_—_—_—> 


3,5-Dimethyl-2-oxizolidone was prepared in good yield 
(37%, overall), via 5-methyl-2-oxazolidone, from 1-amino- 
isopropanol and urea. Attempts to polymerize 3,5-di- 
methyl-2-oxazolidone using acid catalysis were unsuc- 
cessful. With boron fluoride etherate it displaced the 
ether to form a solid, white, boron fluoride complex. 
Polymerization using base catalysis was also unsuccess- 
ful. Pyrolysis experiments resulted in a negligible amount 
of solid polymeric residue which still contained the 
carbonyl group. Microfilm $2.50; Xerox$5.60. 114 pages. 


THE SYNTHESIS OF NEW HETEROCYCLIC 
RING SYSTEMS OF PHARMACEUTICAL INTEREST 


(L. C. Card No. Mic 60-3651) 


Meier E. Freed, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. Allan R. Day 


A new synthesis for the preparation of 1,4-diazabicyclo 
[4.4.0] decane has been developed which offers consider- 
able advantage over the reported method of Winterfeld 
et al. The key step in this synthesis is the one stepamino- 
alkylation of an aminoester with cyclization to the 
a-piperidone, effected by ethyleneimine. This reaction 
which proceeds under mild conditions should be capable 
of considerable extension. 

The synthesis of the 1,4-diazabicyclo [4.3.0] nonane 
ring system has been accomplished for the first time. 

Two independent methods for the preparation of these 
compounds have been developed and a variety of 4-substi- 
tuted-1,4-diazabicyclo [4.3.0] nonanes were prepared for 
pharmacological evaluation. 

The 1,8-diazabicyclo [4.3.0] nonane system has been 
accomplished and several examples of 8-substituted 
derivatives were prepared for pharmacological evalu- 
ation. 

The thermodynamically stable conformation for each of 
the above bicyclic systems has been suggested, based on 
an examination of the infrared spectra of each. 

Microfilm $2.50; Xerox $4.40. 81 pages. 
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THE STEREOCHEMISTRY OF ADDITION 
OF DINITROGEN TETROXIDE TO 
OLEFINIC SYSTEMS 


(L. C. Card No. Mic 60-4083) 


John J. Gardikes, Ph.D. 
The Ohio State University, 1960 


An investigation has been made of the stereochemistry 
and products of addition of dinitrogen tetroxide to cis- and 
trans-stilbenes, A**°-octalin and norbornylene, re- 
spectively. / 

Dinitrogen tetroxide reacts with trans-stilbene in 
weakly basic solvents under various conditions to give 
after hydrolysis meso- and d,l-1,2-dinitro-1,2-diphenyl- 
ethanes, erythro- and threo-1-hydroxy-2-nitro-1,2- 
diphenylethanes and benzaldehyde. The products of addi- 
tion of dinitrogen tetroxide to cis- or trans-stilbenes or 
of similar inverse addition of trans-stilbene to dinitrogen 
tetroxide in diethyl ether are identical. cis-Stilbene is 
isomerized to trans-stilbene by dinitrogen tetroxide. The 
products of addition do not isomerize during separation 
and analysis. 

It is of interest that the principal dinitro and hydroxy- 
nitro adducts from cis- or trans-stilbenes are d,l- rather 
than meso-1,2-dinitro-1,2-diphenylethane and threo- 


rather than erythro-1-hydroxy-2-nitro-1,2-diphenylethane. 


It is suggested that homolytic addition of dinitrogen 
tetroxide to cis- and trans-stilbenes involves reaction of 
the 2-nitro-1,2-diphenyl-1-ethyl radical and the nitrating 
agent in such a manner that attack of the nitrating agent 
occurs from the most accessible direction. 

Addition of dinitrogen tetroxide to A**’°-octalin or 
inverse addition of A*”°-octalin to dinitrogen tetroxide in 
diethyl ether at 0° yields trans-9,10-dinitrodecalin (74.3- 
75-8%) and 1-nitro-A’**-octalin (26.2-26.5%). The stereo- 
chemistry of trans-9,10-dinitrodecalin has been deter- 
mined upon its reduction (> 95% yield) to trans-9,10- 
diaminodecalin. cis-9,10-Diaminodecalin was synthesized 
unambiguously from reaction of decalin-9,10-dicarboxylic 
anhydride with hydrazoic acid in sulfuric acid and com- 
pared with the trans-9,10-diaminodecalin. Further 
comparisons were made between cis- and trans-9,10- 
diacetamidodecalins prepared from the corresponding 
diaminodecalins. The structure of 1-nitro-A**’°-octalin 
was assigned on the basis of analytical, infrared, and 
ultraviolet properties, and upon its reduction and conver- 
sion to 1-acetamido-A**°-octalin. 1-Nitro-A*»’°-octalin 
is derived from reaction of dinitrogen tetroxide and A’°- 
octalin, a contaminant of the A®**°-octalin. Formation of 
trans-9,10-dinitrodecalin from A**°-octalin is compatible 
with a homolytic addition process in which the transition 
state leading to product is governed by steric factors. 

Dinitrogen tetroxide reacts with norbornylene in 
diethyl ether at 0° to give after hydrolysis exo-cis-2,3- 
dinitrobicyclo[2.2.1]heptane (16-22% conversion of nor- 
bornylene), trans-2,3-dinitrobicyclo/2.2.1]-heptane (11.75- 
13.9% conversion) and 2-hydroxy-3-nitrobicyclo[2.2.1]- 


heptane (stereochemistry unknown, 32.8 - 40% conversion). 


exo-cis-2,3-Dinitrobicyclo[2.2.1]heptane is isomerized 
rapidly by weak bases to trans-2,3-dinitrobicyclo[2.2.1]- 
heptane; similar isomerization was observed in certain 
chromatographic separations. Whether trans-2,3- 
dinitrobicyclo{2.2.1]heptane results solely from isomeri- 
zation of exo-cis-2,3-dinitrobicyclo[2.2.1]heptane, or is a 





direct product of addition of dinitrogen tetroxide to nor- 
bornylene was not determined. Both dinitro adducts were 
hydrogenated in acetic acid to the corresponding diamino 
salts of acetic acid and then converted by acetic anhydride 
to trans- and exo-cis-2,3-diacetamidobicyclo|2.2.1]- 
heptanes. Oxidation of all three products with basic 
potassium permanganate gave cis-cyclopentane-1,3- 
dicarboxylic acid, thus establishing the positions of the 
functional groups. The stereochemistry of both dinitro 
adducts was determined by nuclear magnetic resonance 
spectra, and by their chromatographic behavior. Since 
exo-cis-2,3-dinitrobicyclo[2.2.1]heptane was always iso- 
lated in larger yields than the trans-dinitro isomer, the 
major stereochemical reaction of norbornylene and 
dinitrogen tetroxide involves exo-cis-addition, and the 
over-all homolytic addition process gives adducts which 
exhibit elements of stereochemical control. 

Microfilm $2.50; Xerox $4.40. 89 pages. 


THE OXIDATION OF GLUCOSE AND 
SOME OF ITS DERIVATIVES BY CHLORINE 
IN ACID AQUEOUS SOLUTION 


(L. C. Card No. Mic 60-3450) 


Gerald Joseph Grillo, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Norman N. Lichtin 


This work was undertaken to extend the knowledge of 
chlorine water oxidations of carbohydrates in the acid 
range. The simplest models of cellulose, namely D- 
glucose and alkyl-8-D-glucosides, were used as reduc- 
tants. The oxidation of glucono-6-lactone has also been 
studied. Reductants were always present in great excess. 
The reaction vessel was a hypodermic syringe with an 
adapter. This vessel prevented the loss of chlorine 
through volatilization. Samples were periodically with- 
drawn, quenched and titrated. Specific rates of reaction 
were determined from the data. In all cases where the 
rate constant increased with time, the slope was deter- 
mined from the initial portion of the run. The reaction is 
first order in oxidant and reductant for all substrates 
except methyl-a-D-glucoside. Methyl-a-D-glucoside 
exhibits a zero order dependence on the oxidant concen- 
tration and a variable order (0 < n < 1) in reductant. 

The specific reaction rates for molecular chlorine and 
hypochlorous acid oxidations of all substrates have been 
obtained and are recorded below. The separation of 
catalytic (generalized base and nucleophilic) effects 
related to chlorine and hypochlorous acid was realized. 
Specific and generalized acid catalysis were proved to be 
absent in the case of D-glucose. In general, specific and 
generalized acid catalysis was assumed to be negligible 
in the oxidation of all substrates. Hypochlorite ion proved 
to be a potent catalyst - more effective than the Bronsted 
catalysis law would indicate. The sole exception to gen- 
eralized base catalysis was obtained using glucono- 
6-lactone as substrate. The oxidation of this substrate 
was inhibited by the presence of monohydrogen phosphate 
ion. 

The pseudo zero order behavior in oxidant experienced 
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isobutyl-8-D-glucoside 
isopropyl-8-D-glucoside (6.6x10") (2x10™*) 


t.12) 2 (2) 
Substrate hers —" 


* 
-3x10~ 
-4x10* 
-4x10~* 


ratio of 


(5x10°) (2x10™* day on estimated 
Cl HOCl1 
Kone / Kone: 


methyl-a-D-glucoside 1x10° 
7x10" 


-3 


methyl-8-D-glucoside 
isobutyl-8-D-glucoside 2x10 


isopropyl-8-D-glucoside 9x10 





(1) liter/mole - second 


(2) liters*/mole* - second 


with methyl-a-D-glucoside is explained on the basis of 
two consecutive reactions with the second reaction being 
very rapid relative to the first. Thus a rate expression 
was derived which explained the kinetics, i.e., 


28 (O..)o (G) 


where (O,.),. = initial oxidant concentration 


(G) methyl-a-D-glucoside concentration. 


The oxidation of this substrate is slow in comparison with 
D-glucose and the alkyl-8-D-glucosides. These data in 
addition to the stoichiometry data support the above con- 
clusion that the second reaction is much faster than the 
first. The reaction was also found to be susceptible to 
chloride ion catalysis. 

The presence of chloride ion was found to inhibit the 
oxidation of methyl-8-, isobutyl-8-, and isopropyl-8-D- 
glucoside by hypochlorous acid. This is a distinct differ- 
ence from the a anomer and suggests a change in mecha- 
nism. 

The differences in rate and catalytic constants for the 
8-glucosides are small and suggest that the structure of 
the aglycon does not influence the rate of oxidation. 

The stoichiometry values determined under conditions 
oi excess oxidant have been determined for D-glucose 
(pH 2.1, 2.8, 4.6 and 6.3), methyl-a-D-glucoside, methyl- 
B-D-glucoside and isopropyl-8-D-glucoside, all at pH 2.1, 
4.6 and 6.3. Lowest values of equivalents of oxidant 
consumed per mole of reductant are obtained in the regions 
of highest acidity. 
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INTERMEDIATES IN THE 
ENZYMATIC OXIDATION OF CATECHOL 


(L. C. Card No. Mic 60-3076) 


Edward Joseph Grossman, Ph.D. 
Columbia University, 1960 


The enzymatic oxidation of catechol results in the 
formation of high molecular weight pigments known as 
humic acids. Much controversy has existed in recent 
years concerning the pathway through which this trans- 
formation is accomplished. Since the first step in the 
reaction has been established as the formation of 
o-benzoquinone, the problem centers around the reactions 
of this compound under conditions of enzymatic oxidation. 

Various suggestions have been made to account for the 
uptake of 2 to 2.5 moles of oxygen per mole of catechol 
oxidized, among them being (1) the dimerization of 
o-benzoquinone, and (2) the reaction of o-benzoquinone 
with water to form 1,2,4-trihydroxybenzene, which is 
subsequently oxidized by excess o-benzoquinone to 
hydroxy-p-quinone. The former suggestion was shown in 
this study to be improbable, since the quinone is stable in 
acetic acid and in anhydrous ether, but decomposes rapidly 
when a trace of water is added to the ether solution. The 
second possibility was shown to account for the experi- 
mental data when certain modifications were made. For 
example, further reaction of the hydroxy-p-quinone ex- 
plains the uptake of 2.5 atoms of oxygen, while at higher 
initial catechol concentrations, the side reaction of 
catechol with o-benzoquinone (which reduces the amount 
of oxygen consumed per aromatic ring) must be included 
in the pathway. 

The over-all course of the reaction was shown to be 
tied up with the availability of nucleophiles in the system. 
For example, the indole formation in the oxidation of 
1-tyrosine was shown to be prevented by acetylation of the 
amino group, and the oxidation then followed a completely 
different manometric and spectrophotometric course. The 
isolation of tetrahydroxydiphenyls from the enzymatic 
oxidation of catechol was shown to be dependent upon the 
concentration of catechol relative to other nucleophiles 
(such as hydroxide ion and buffer anion) in the system. 

The mechanism of the formation of these tetrahydroxy- 
diphenyls was studied, and shown by reaction of catechol 
and catechol analogues with o-benzoquinone to be the 
nucleophilic attack of catechol on the o-quinoid system. 
The possibility that the mechanism involves a dimerization 
of the semiquinone which arises in a 1-electron redox 
equilibrium between catechol and o-benzoquinone was 
ruled out, when it was demonstrated that phloroglucinol 
will couple with o-benzoquinone (note that phloroglucinol 
is unable to participate in such a redox equilibrium). 

The intermediate 3,4,3',4'-tetrahydroxydiphenyl was 
found to undergo some interesting reactions, and the fol- 
lowing observations were made: (1) Tetrahydroxydiphenyl 
gives an extremely intense green color when reacted with 
base, and the species responsible for the color were 
identified via manometric and spectrophotometric studies 
as those which contained the diphenoquinoid chromophore 
and an o-phenolate anion; (2) The formation of an insolu- 
ble copper complex is highly specific for this compound; 
(3) The oxidation of this compound by chemical oxidants 
such as silver oxide and ceric sulfate appears to result in 
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the formation of either a mono or a diquinone, depending 
upon the amount of oxidant used. 
Microfilm $2.50; Xerox $5.20. 105 pages. 


SUBSIDENCE AND HUMIFICATION IN PEATS 
(PARTS I AND 1) 


(L. C. Card No. Mic 60-4093) 


Michael Hilary B. Hayes, Ph.D. 
The Ohio State University, 1960 


A shallow muck soil was analyzed and classified by 
methods now being suggested by Cooperative Soil Survey 
work committees. Paper electrophoretograms, differen- 
tial thermal analysis thermograms, total acidity, carbon/ 
nitrogen and organic matter/carbon ratios indicated that 
the dark surface horizon, the intermediate brown horizon, 
and the black basal horizon of the soil were humified to a 
similar degree. 

In an attempt to estimate the contribution to subsidence 
of the oxidation and solubilization action processes, un- 
disturbed soil columns of 11-, 21-, and 31-inch lengths 
were incubated for a total of 232 days in a constant tem- 
perature room at 28+ 4°C. The time period was divided 
into two intervals. In the first, or pre-amendment inter- 
val (which lasted 102 days), soil moisture relationships 
and their effects on carbon dioxide evolution and organic 
matter solubilized were studied. At the start of the sec- 
ond interval the equivalent of 4.25 tons of organic matter 
(on an ash free basis) was added as C* labeled rye tissue 
to two 11-, two 21-, and two 31-inch columns, The carbon 
evolved was partitioned, and the rates and extent of oxida- 
tion and solubilization of tissue and peat were related to 
the column lengths and to the moisture contents of the 
columns. 

Maximum evolution of carbon dioxide from the native 
muck occurred when the Pw (percentage of water ona 
weight - weight basis) was held at 15 to 25 Pw units above 
field capacity. Carbon dioxide evolution was reduced by 
more than one-half when the Pw values were 25-60 units 
above field capacity. The rate and extent of oxidation of 
the tissue was not appreciably affected by the moisture 
content of the soil, indicating that the microbes were 
capable of utilizing a readily available source of energy 
even under unfavorable environmental conditions. 

The concentration of organic matter in the drainage 
water was highest in the short columns having the highest 
microbial activity or greatest rates of carbon dioxide 
evolution. Most of the colored organic matter was ad- 
sorbed on the dark basal organic horizon in the longer 
columns. A negligible amount of the labeled rye tissue 
was solubilized and lost in the drainage from the shortest 
columns only. 

Fifty-five to 62 per cent of the tissue was oxidized and 
10-11.5 per cent was humified (present in the soil as dark, 
alkali soluble, acid precipitable material) after 130 days. 
Amendments produced a net increase in the organic matter 
of the soil. Tissue additions did not cause any significant 
“priming” (increase in oxidation in the native muck) 
effects. 

Continuous paper electrophoretic fractionation of the 
neutral sodium pyrophosphate, sodium tetraborate, and 





soxhlet (hot water) extracts of muck indicated that 
saccharide materials were either weakly adsorbed by 

the brown materials or were present as autohydrolizable 
charged polysaccharides. Infrared analysis indicated that 
the carboxyl groups were hydrogen bonded through the 
OH groups. 

Decarboxylation studies during hot water extraction 
indicated that 20 per cent or more of the carboxyl groups 
were arranged on the muck in a way to be influenced by 
strongly electronegative groups. 

Synthetic polymers from the reaction of xylose with 
glycine, glucose with glycine, methylglyoxal with glycine, 
and sodium glucuronate with glycine were formed under 
oxygen and nitrogen at 934 1°C. The rates of carbon 
dioxide evolution and of color formation were studied 
during the polymerization process, and the final products 
from the reaction were compared with humic acid from 
peat. The acid precipitate from the reaction of methyl 
glyoxal with glycine under an atmosphere of oxygen closely 
resembled the humic acids from the pyrophosphate extract 
of muck in its infrared spectrum, electrophoretic migra- 
tion, differential thermal analysis thermograms, carbon 
nitrogen ratios, and, to a lesser extent, -in its titration 
curves. The polymers from the other reactants were not 
subjected to the acid precipitation treatment. Even so, 
the polymer from the glucose glycine reaction differed 
significantly from the muck humic acid only in C/N 
values. The polymers from the xylose-glycine and 
sodium glucuronate-glycine reaction were different from 
the others. 

Infrared analysis gave some indication for a Schiff 
base and amide type linkages in a ligno-casein 3:1 and 6:1 
“complex.” Differential thermal analysis indicated that 
this “complex” was actually a coprecipitate. The other 
tests indicated that this material was different from the 
muck humic acid. 

Microfilm $4.30; Xerox $15.30. 336 pages. 


AN INVESTIGATION OF THE ACID-CATALYZED 
POLYMERIZATION OF CARDANOL 


(L. C. Card No. Mic 60-3086) 


Stuart Mark Kaback, Ph.D. 
Columbia University, 1960 


Cashew nut shell liquid (CNSL) is a mixture of alky- 
lated and alkenylated phenols and resorcinols. When 
heated, especially when in the presence of acid, CNSL 
gives polymeric products whose structure has heretofore 
remained uninvestigated. 

Cardol, the resorcinolic component of CNSL, has a 
marked vesicant activity. It has been known that thermally 
polymerized CNSL retains some vesicant activity, while 
products of acid-catalyzed polymerization lose this 
activity. An investigation of the polymerization of 
cardanol, the monohydric, meta-alkylated major constitu- 
ent of CNSL, has been undertaken for the purpose of better 
understanding the changes which take place during the 
polymerization of CNSL. 

Heating of crude cardanol, as well as its pure saturated 
and monoolefinic components, in the presence of acid, 
established that side chain unsaturation is essential to the 
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polymerization reaction. It was further found that crude 
cardanol, which possesses a higher degree of unsaturation 
than the monoolefinic component, as well as the terminal 
unsaturation of its triolefinic component, is considerably 
easier to polymerize than the monoolefin. 

Comparison of the infra-red spectra of cardanol and 
polycardanol indicated that Friedel-Crafts alkylation of 
the phenolic rings was an important factor in the polymeri- 
zation reaction. Isomerization of the cis double bonds of 
cardanol to the trans form was also found. In addition, 
there was some suggestion in the spectra that etherifica- 
tion of phenolic -OH groups had taken place. 

Benzylation of polycardanol samples led consistently 
to incomplete etherification. This suggested that ring 
alkylation had taken place ortho to the phenolic -OH, and 
that steric hindrance was preventing complete etherifica- 
tion. Chromatography of the benzylated polymers resulted 
in some separation of the material, and the most highly 
ring-alkylated material was found to contain a large per- 
centage of phenol, supporting the suggestion that alkylation 
leads to hindrance to etherification. In addition, some 
aliphatic material was found, which apparently had been 
formed by scission of the side chains during the polymeri- 
zation process. 

Chromatography of unbenzylated polycardanol resulted 
in separation of some material which was considerably 
less polar than the rest of the polymer, and which ap- 
parently contained some ether linkages. 

Hydrogenation, etherification and oxidation of poly- 
cardanol was carried out for the purpose of confirming 
spectrophotometric evidence of ring alkylation, as well as 
determining the location of ring alkylation. It was possible 
to isolate small amounts of methoxy terephthalic acid from 
the oxidation of methyl polycardanol, indicating that ring 
alkylation had taken place in the 6-position, ortho to the 
-OH group. 

The compound 3-hept-6 '-enyl phenol was synthesized 
in semi-pure form, in the hope that it would serve as an 
effective model for the study of the polymerization of 
cardanol. However, its polymers were found to have a 
small degree of ring alkylation, and the evidence suggested 
that the substance was taking part mainly in vinyl poly- 
merization, making it an unsatisfactory model. 

The compound 3,5-di-t-Bu phenol, in which all of the 
unsubstituted ring positions are severely hindered by 
bulky t-Bu groups ortho to them, was synthesized. It was 
copolymerized with cardanol, in an effort to isolate a 
polymer fraction containing ether linkages. A base- 
insoluble fraction was found, whose spectra indicated that 
it did contain ether linkages. Similar fractions were 
found in polycardanol and polyheptenyl phenol. 

On the basis of this investigation, it was suggested that 
the difference in vesicant activity between thermally 
polymerized and acid polymerized CNSL stemmed from 
the selective alkylation of cardol nuclei in acid polymeri- 
zation, as opposed to more random alkylation in thermal 
polymerization. 


Microfilm $2.50; Xerox $5.80. 118 pages. 





AMINOALKYL NITROGEN MUSTARDS 
(L. C. Card No. Mic 60-3593) 


Guglielmo Kabas, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. Charles C. Price 


In view of the cytotoxic action of the nitrogen mustards 
analogs of the antimalarial drugs and of some nitrogen 
mustards related to purines, five nitrogen mustards 
related to ethylenediamine, 1,3-propanediamine and 
1,4-pentanediamine have been synthesized in order to 
determine to what extent the heterocyclic carrying group 
had an influence on the molecule as a whole. In order to 
approach as much as possible the parent heterocyclic 
derivative without destroying too much the aliphatic 
character of these new nitrogen mustards, they were 
synthesized with one free amino group and a dimethylated 
amino group. They have the general formula of 
R,-N-R-N(CH,CH,Cl), with R'= H and R' = CH, and 
R = C,H,, CsH, and C,H,,. 1-Bis(2-chloroethyl)amino-3- 
dimethylaminopropane dihydrochloride could not be syn- 
thesized due to the failure of the reaction of 1-amino-3- 
dimethylaminopropane with ethylene oxide. 

Two nitrogen mustards with the general formula of 
(CH; )sN-R-N(CH.CH.C1). related to 1,3-propanediamine 
and 1,4-pentanediamine were synthesized in order to 
determine the influence of a quaternary ammonium group 
on the activity and toxicity of a molecule bearing a nitro- 
gen mustard function. Attempts to synthesize the 
ethylenediamine analog were not successful; only 1-(2- 
chloroethyl)jammonio-2-trimethylammonioethane di- 
chloride was obtained, 

All the above named mustards have been tested against 
experimental tumors in mice and 1-bis(2-chloroethyl)- 
amino-2-aminoethane dihydrochloride proved to be very 
promising against eight tumors. Therefore a larger 
amount of this mustard had been prepared for further 
testing. Microfilm $2.50; Xerox $4.60. 86 pages. 


THE MECHANISM OF THE FRIEDEL-CRAFTS 
REACTION OF 1-BENZENESULFONYL-2- 
BROMOMETHYLETHYLENEIMINE WITH BENZENE. 


(L. C. Card No. Mic 60-3464) 


Walter Robert Koehler, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Professor Walter J. Gensler 


When 1-benzenesulfonyl-2-bromomethylethyleneimine, 
I, is treated with aluminum chloride in benzene the only 
identifiable product, isolated in 30 per cent yield, is 
N-(3,3-diphenylpropyl) -benzenesulfonamide, I. In earlier 
work on the mechanism of this reaction, several com- 
pounds had been tested by subjecting themto the same 
conditions as those employed in the conversion of 
1-benzenesulfonyl-2-bromomethyleneimine, I, to N-(3,3- 
diphenylpropyl)-benzenesulfonamide, II, and noting whether 
or not the same product, II, was obtained, The compounds so 
tested were a) 2-benzenesulfonamido-1,3-diphenylpropane, 
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b) 2-benzenesulfonamido-1-bromo-3-phenylpropane, 

c) 1-benzenesulfonamido-2-benzylethyleneimine, and 

d) N-(cinnamyl)-benzenesulfonamide. In the present work 
a fifth compound, 1-benzenesulfonyl-2-phenylazetidine, 
XXVIII, was also tested in this manner. Only the last of 
these compounds, the 1-benzenesulfonyl-2-phenylazetidine, 
yielded II when subjected to the Friedel-Crafts conditions 
used in the original reaction. Moreover the yield of Il was 
more than twice as large as the best yield reported in the 
production of I from L 

On the basis of these facts it is tentatively postulated 
that the azetidine, XXVIII, is an intermediate in the for- 
mation of I from L If the azetidine is, in fact, an inter- 
mediate, there are several mechanisms by which it could 
arise from I under the conditions used. These possible 
mechanisms are discussed in detail and it is shown that a 
choice can be made among them on the basis of the distri- 
bution of radioactive labeling in the final product, II, when 
radioactivity is inserted appropriately in the starting 
material, L 

With this in mind 1-benzenesulfonyl-2-bromomethyl- 
ethyleneimine-3-C** was prepared. Carbonation of 
vinylmagnesium bromide with labeled carbon dioxide gave 
acrylic-1-C** acid. To protect the double bond and pre- 
vent isomerization during subsequent reactions the acid 
was added to anthracene by a conventional diene synthesis 
and converted to the amide. Reduction with lithium alumi- 
num hydride followed by pyrolytic cleavage of the adduct 
generated allylamine-1-C’*, which was isolated as the 
benzenesulfonyl derivative. Bromination followed by 
treatment with dilute alkali gave 1-benzenesulfonyl-2- 
bromomethylethyleneimine-3-C™*, IL 

To demonstrate that the position of the label was as 
indicated, the immediate precursor of I, N-(allyl-1-C’*)- 
benzenesulfonamide was subjected to stepwise degradation. 
Formaldehyde, representing position 3 of the allyl group, 
was isolated as the methone derivative after treatment 
with ozone followed by reductive cleavage of the ozonides 
with zinc and water. Ozonolysis of the N-(allyl-1-C*)- 
benzenesulfonamide followed by oxidative cleavage with 
hot alkaline silver oxide yielded the other fragment, 
N-benzenesulfonylglycine, which after esterification with 
diazomethane was treated with phenylmagnesium bromide 
to give N-(2-hydroxy-2,2-diphenylethyl-1-C **)-benzene- 
sulfonamide. This compound with lead oxide in acetic acid 
gave formaldehyde, again isolated as the methone deriva- 
tive, and benzophenone, isolated as the phenylhydrazone. 
Activity analyses of the fragments showed that 100 + 2 
per cent of the total activity of the N-(allyl-1-C’* )-ben- 
zenesulfonamide was located in the 1-position of the allyl 
group. 

The labeled starting material, I, was treated with 
aluminum chloride in benzene and the product, I, was 
subjected to stepwise degradation. Hydrolysis of the 
sulfonamide, II, with a hydrobromic acid-phenol mixture 
gave 3,3-diphenylpropylamine-1-C**. This was converted 
to the dimethylamine oxide by treating the amine with 
formaldehyde-formic acid followed by hydrogen peroxide. 
The amine oxide was pyrolyzed to give 3,3-diphenylpro- 
pene which was ozonized to formaldehyde, isolated as the 
methone derivative, and diphenylacetaldehyde, isolated as 
the semicarbazone. Radioactivity analysis showed that the 
formaldimethone contained 100 + 1 per cent of the total 
activity of the original amine. 





The following proposed mechanism is consistent with 
all of the available experimental data: 
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The initial attack by the catalyst on the halogen leads to 
the formation of a polarized addition compound, XLVII, 
(or to an ion pair of the type R*AI1X7) which rearranges 
to form a carbonium ion, possibly stabilized by partial 
delocalization of the positive charge to the nitrogen. 
Attack by this ion on benzene could produce 1-benezene- 
sulfonyl-2-phenylazetidine as an intermediate which would 
then react further to give the observed product, IL. 
Microfilm $2.70; Xerox $9.45. 208 pages. 


DERIVATIZATION OF 
ORGANIC HALIDES AND ACIDS 


(L. C. Card No. Mic 60-510) 


Morton Meadow, Ph.D. 
New York University, 1957 


Adviser: Professor R. N. Boyd 


HALIDES 


A series of S-substituted-2-mercapto-4,5-dihydro- 
glyoxalinium salts have been prepared from numerous 
halides. These salts and the corresponding bases and 
picrates are useful for the characterization of halides. 

As to be expected, chlorides other than allyl and benzyl 
types and long chain chlorides, did not exhibit the same 
degree of reactivity as the corresponding bromides and 
iodides. Reactivity of an aw -dichloride was first noticed 
with the tetramethylene compound. a,w-Dibromides and 
diiodides reacted very readily with 2-imidazolidinethione. 
a,8-Dibromides, with the exception of 1,2-dibromopropane 
were unreactive. 

Also included in the unreactive category are tertiary 
halides and aromatic halides such as 2,4-dinitrobromo- 
benzene. 

Despite these limitations, the method can nevertheless 
find use in qualitative organic analysis. Halides can be 
identified through the melting points of these salts, the free 
bases, or the picrates of the latter. In addition, volumetric 
determination of equivalent weights of the bases and 
picrates is a very simple matter which further aids iden- 
tification of the halides. Thus the unusual situation arises 
in which five data become available from what is essen- 
tially one derivatizing procedure. 
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ACIDS 


Of the two reagents used to derivatize carboxylic and 
sulfonic acids, S-(p-nitrobenzyl)isothiuronium bromide 
and S-(p-nitrobenzyl)-ethyleneisothiuronium bromide, the 
former was found to be more satisfactory since S-(p- 
nitrobenzyl)isothiuronium salts have well-defined physical 
properties which make identification, isolation, and analy- 
sis most convenient. By the choice of one or both reagents 
to derivatize an acid, coupled with the fact that the equiva- 
lent weights of the derivatives can readily be determined 
by a volumetric method, it is possible to identify closely 
related acids. 

The fact that dibasic acids other than pimelic, 
o-phthalic, and 3-nitrophthalic acids yielded mixtures 
of di- and mono-salts does not preclude the possibility 
that the derivatives may be useful for analytical purposes. 
The same reasoning holds true for the derivatives of the 
sulfonic acids. As was pointed out by Chambers and Watt 
[E. Chambers and G. W. Watt, J. Org. Chem., 6, 376 
(1941) ] when they reported on the S-benzylisothiuronium 
sulfonates of thirty-four sulfonic acids, analytical data 
frequently fail to agree with calculated values unless one 
assumes that the isothiuronium derivatives are hydrated. 
Where analytical data suggest an abnormally high degree 
of hydration, there exists a reasonable doubt as to the 
nature of the solid derivative obtained. However, it should 
be recognized that a solid derivative may be useful for 
analytical purposes even though its composition and struc- 
ture may be unknown, since its preparation and properties 
are reproducible. 

Microfilm $2.50; Xerox $3.00. 60 pages. 


THE REACTIVITY OF THIOPHOSPHATES 
(L. C. Card No. Mic 60-3607) 


Ogden Bertrand Ramsay, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. Donald C. Dittmer 


S-n-Butylthiophosphoric acid and thiophosphoric acid 
may be classified in the group of phosphoric acid deriva- 
tives called “high-energy” phosphates. The effect of pH, 
temperature, ionic strength, and metal ions upon the rate 
of hydrolysis of these two compounds was investigated as 
a basis for an understanding of the more complex thiophos- 
phate reactions in enzymic systems, 


S-n-Butylthiophosphoric Acid 





The kinetics of hydrolysis were followed using one or 
both of two analytical procedures: 
(1) The oxidation by iodine 


2 H,O + 2 BuSPO,H, — (BuS), + 2 H,PO, + 2 HI 
(2) Analysis for phosphate (colorimetric determination 
of the reduced phosphomolybdate complex). 


S-n-Butylthiophosphoric acid exhibits a marked insta- 
bility in mildly acidic solutions. A plot of the observed 
rate of hydrolysis versus pH gives a bell-shaped curve 





with a rate maximum at pH 3.5 (kops = 1.29 x 107° sec.~* 
at 37°). A calculation of the concentrations of the various 
species from the dissociation constants shows that this 
rate maximum corresponds to the maximum concentration 
of the monoanion. The deviation of the observed rate from 
the calculated rate at pH’s less than 3.5 indicates that the 
neutral acid is also quite reactive. The rate constant for 
the hydrolysis of this species is calculated from equation 1 


Ko = Kobs + K, (Kobs -k, \/ [HzO] (1) 


where k, and k, are the first-order rate constants for the 
hydrolysis of the neutral acid and the monoanion respec- 
tively, Kops the observed first-order rate constant, and 
K, the first dissociation constant for the acid. From pH 
1.5 to 2.5, k, is essentially constant and is equal to 9.02 x 
10-* sec. -* 

The observed rate decreases in concentrated acid 
solutions. This result disagrees with that reported by 
Koshland and Herr’ and is unusual in that most phosphate 
esters show acid catalysis. The rate is not linearly pro- 
portional to the concentration of acid, but does show a 
peculiar negative dependance upon the Hammett acidity 
function, H,, at acidities greater than 3.8 N. perchloric 
acid. The slope of the log k,,}, versus Ho plot is -0.2. 

A plot of k,,, versus the logarithm of the perchloric acid 
concentration is also linear from 3 to 9.9 N. perchloric 
acid. 

Several equations are presented that give calculated 
values of k,,}, in reasonable agreement with experimental 
values. 


Kops = Kg (CN/Cp) + ki(Cyy/Cp) (2) 
K ops= Ka (Ca/Cp) + ko(Cn/Cp)ay,+ ki(Cy4/Cp)ay (3) 
K obs= Ka (Ca/Cp )aw + KACN/Cp) +ki(Cy/Cp) (4) 


kobs = ka (CN/Cp)ko e? 4 + (Cy /Cp)k: (5) 


kS is the first-order rate constant for the hydrolysis of 
the neutral species at zero ionic strength 


u is the ionic strength 
bis a constant 
ay is the molal activity coefficient of water. 


Ca/Cp, Cn/Cp, and Cy,/Cp, the mole fractions of the 
conjugate acid, neutral acid, and monoanion respectively. 
Equation 2 seems most consistent with all of the experi- 
mental data. 

The rate acceleration at pH 8 by increasing concentra- 
tions of pyridine and dioxane and by decreasing ionic 
strength is attributed to an increase in the pK2 of S-n- 
butylthiophosphoric acid. Dielectric constant, ionic 
strength, and metal ions have no appreciable effect upon 
the rate of hydrolysis of the monoanion. The rate de- 
crease at pH 8 with added magnesium chloride is believed 
due to the formation of the dianion-magnesium complex L 


BuSPO,-? + Mg*? = [BuSPO,Mg] 
(I) 


At pK 3.2 (hydrolysis of the monoanion), E,= 23.85 
kcal. mole~*, AS* = 3.08 e.u. In 2.5 N. perchloric acid 
(where the hydrolysis of the neutral acid accounts for the 
greater part of the observed rate), E, = 21.64 kcaL 
mole~*, AS* = -8.62 e.u. 
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Thiophosphoric Acid 


A plot of the observed rate constant versus pH gives a 
bell-shaped curve in the region of pH 1to 7. The rate 
maximum at pH 3.0 is equal to 1.64 x 10-* sec.~* at 52.8°. 
There is a second rate maximum, however, at pH 8. Cal- 
culations indicate that the neutral acid, monoanion, and 
the dianion are all reactive species. The fact that the 
dianion is reactive is indicative of the importance of the 
-OH group in the hydrolysis of the various species. 

Acid catalysis is observed at high concentrations of 
perchloric acid but the data has not been interpreted 
quantitatively due to the probable superposition of salt 
effects and oxidation upon the acid catalysis. 





1. D. E. Koshland and E. B. Herr, Biochim. Biophys. 
Acta., 25, 219 (1957). 
Microfilm $2.90; Xerox $10.15. 222 pages. 


THE KINETICS OF BROMINE EXCHANGE 
BETWEEN p-NITROBENZYL BROMIDE 
AND SOME IONIC BROMIDES IN 
LIQUID SULFUR DIOXIDE 


(L. C. Card No. Mic 60-3479) 


Kestur Narayana Rao, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Norman N. Lichtin 


The influence of the counter ion on the reactivity of a 
nucleophilic anion has not been extensively investigated. 
A survey of the literature shows that there is some evi- 
dence that the reactivity of the ionic nucleophile is modi- 
fied by ionic association. This problem is intimately 
connected with the relationship between ion pairs which 
are counted by conductivity and ion pairs which are 
kinetically significant. 

The dissociation constants for a number of ionophores 
are known in liquid sulfur dioxide at several temperatures 
and it is a good ionizing solvent. Accordingly, the ex- 
change of radiobromine between p-nitrobenzyl bromide 
and ionic bromides was studied in liquid sulfur dioxide 


(Eq. 1). 
NO.C,H,CH.Br + MBr® = NO.C,H,CH2Br™ + MBr (1) 


Potassium bromide, tetramethylammonium bromide and 
tetraethylammonium bromide were employed as iono- 
phores. The kinetic role of ion pairing was evaluated by 
varying the concentration of the ionophore over wide 
limits. 

The kinetic law governing the reaction was established 
by applying equations (2) to (5). In these equations (RBr) 
represents the concentration of p-nitrobenzyl bromide and 
(MBr), is the stoichiometric concentration of the iono- 


phore. 
Re = k, (RBr) (2) 
R, = k,(RBr)(MBr) s (3) 
R. = k¢(RBr)(Br~) + kp(RBr)(M*Br~) (4) 
Re = k,(RBr) + ks(RBr)(Br~) + kp(RBr)(M*Br-) (5) 





The data are not consistent with eq. (2) or (3). The 
value of k,; in eq. (2) decreased by a factor of 95 cor- 
responding to a 314 fold decrease in the concentration of 
potassium bromide at 0°C. The value of k. in equation 
(3) increased four times for a 500 fold decrease in the 
concentration of potassium bromide. 

In order to apply eq. (4) or (5), concentrations of free 
ions and paired ions are required. The degrees of dis- 
sociation (a) were calculated from eq. (6). 


Kg = ay! (MBr),/(1-a) (6) 


K, is the dissociation constant and y, is the mean molar 
activity coefficient of the ions. The activity coefficient 
was calculated by means of the Debye-Huckel equation (7). 


_ 1.283 x 10° (DT)"*/* (2aMBrs)?__— yy 
1+ 35.57 x 10°a (DT)-2(2aMBr,) 2 





- log. y, 


In eq. (7), D, T and a are the dielectric constant, absolute 
temperature and the distance of closest approach of the 
ions respectively. The values of a were determined by 
an iterative procedure employing the sum of the ionic 
radii as well as Bjerrum’s q (Eq. 8) for a. 


q = |Z,Z, |e?/2DkT (8) 


The data obtained with KBr at 0°C. yielded, on analysis 
with the aid of eq. (5), a negligible value of k,. Equation 
(4) gave the best fit. The rate constants derived from 
eq. (4) for all the ionophores are given in Table 1. 

The dissociation constant for potassium bromide at 
+6.23°C. was determined by conductance measurements. 
The dissociation constant for potassium bromide at 
+10.75°C. was calculated from values between -24,9°C. 
and +6.23°C. using the least squares procedure. 

The rate constant for the free ion at 0°C. is the same 
for the three ionophores for which it was measured but 
the rate constants for the paired ions parallel the sequence 
of dissociation constants. 

The results in Table 1 support the view that the ion 
pairs which are counted by conductivity are also the ion 
pairs which are kinetically significant. 

The effect of varying the a parameter of the Debye- 
Huckel equation for the activity coefficient of an ion was 


TABLE 1 


Rate Constants for the Exchange Reaction’ between 
p-Nitrobenzyl Bromide and MBr 
in Liquid Sulfur Dioxide 


Temp. MBr 10°ks 10°k, 10°k; 10° k 5, 10*K, 


° -1 1 


S: l.mole™’ sec.~* 1.mole~* sec.~* mole 1.7 

+10.75 23.5 2.04 22.9 2.80 0.96 
0.00 KBr 7.93 0.41 7.45 0.90 "1.43 

-10.20 KBr 2.47 -0.02 2.42 0.11 2.09 
0.00 (CH;),NBr 7.25 1.27 6.88 2.89 11.8 


0.00 (C.H;),NBr 7.09 3.13 7.06 4.11 21.4 





1. The unprimed quantities are for a (the Debye-Huckel 
distance of closest approach of ions) = sum of the ionic radii, 
3.28 A° for KBr, 5.25 A° for tetramethylammonium bromide 
and 6.8 A° for tetraethylammonium bromide. The primed 
quantities are for a= Bjerrum’sq, 20.5 A° at +10.75°C., 
19.92 A° at O°C. and 19.23 A° at -10.20°C. 
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explored by using values of a between 0 and 30 A°. for 
all the ionophores at 0°C. For purposes of computation 
an IBM-650 digital computer was employed. The results 
did not indicate a best choice of a. 

Microfilm $3.60; Xerox $12.60. 280 pages. 


THE NAPHTHOCYCLOBUTENE SYSTEMS 
(L. C. Card No. Mic 60-4132) 


Robert Louis Shirley, Ph.D. 
The Ohio State University, 1960 


The syntheses of two new fused aromatic cyclobutenes, 
naphtho[b]cyclobutene and naphtho[a]cyclobutene, and of 
certain derivatives thereof are reported. The hydro- 
carbons were obtained by pyrolysis of the sulfones, 
1,3-dihydronaphtho[2,3-c]thiophene 2,2-dioxide and 1,3- 
dihydronaphtho[1,2-c]thiophene 2,2-dioxide, which were 
prepared by peracid oxidation of the corresponding 
sulfides. 

A mechanism involving naphthoquinonoid intermedi- 
ates is proposed for the formation of the hydrocarbons 
from the sulfone. This mechanism is supported by the 
fact that tetrahydro-anthracene and phenanthrene deriva- 
tives were obtained when the sulfone pyrolysis was carried 
out in the presence of suitable diene scavengers, such as 
N-phenylmaleimide and maleic anhydride. Dehydrogena- 
tion of the tetrahydro derivatives gave the aromatic 
phenanthrene and anthracene compounds. 

A new naphthoquinone, 1,2-dihydrocyclobuta[b]naph- 
thalene-3,8-dione, obtained by peracid oxidation of the 
hydrocarbon, is described. At elevated temperatures the 
quinone reacted to give an adduct with N-phenylmaleimide. 
It reacted also with 1,4-butadiene to give an adduct, 1,4- 
dihydro-4a,9a-ethanoanthracene-9,10-dione, which was 
reduced by sodium borohydride to the diol. The diol was 
made to undergo a unique rearrangement in the presence 
of pyridine and p-toluene-sulfonyl chloride to 9,10- 
ethanoanthracene. 

Naphtho[b]cyclobutene was nitrated in the alpha position 
as shown by subsequent reduction of the nitronaphthalene 
to the amine and oxidation of the amine to phthalic acid. 
The marked difference in the ultraviolet spectra of 
2,3-dimethyl-1-nitronaphthalene and the new nitronaph- 
thalene is discussed in terms of steric inhibition of 
coplanarity and resonance between the nitro group and 
the aromatic nucleus in the case of 2,3-dimethyl-1- 
nitronaphthalene. 

Microfilm $2.50; Xerox $5.80. 118 pages. 


ELIMINATION REACTIONS: THE ARRHENIUS 
PARAMETERS OF THE DEUTERIUM 
ISOTOPE RATE EFFECT. 


(L. C. Card No. Mic 60-2845) 


Morris Lee Smith, Ph.D. 
Indiana University, 1960 


The rates of reaction of 1-bromo-2-phenylpropane and 
the 2-deutero analog with sodium ethoxide have been de- 





termined from 5° to 55°. The second-order kinetics of 
the reaction was followed by utilization of a newly de- 
veloped potentiometric method of analysis for halides. 

The reaction product was shown to be quantitatively 
a-methylstyrene with no competing substitution reaction 
occurring concurrently. By reference to the infra-red 
spectra of the two compounds taken with the high resolu- 
tion lithium fluoride prism the tertiary carbon-hydrogen 
and carbon-deuterium vibrational stretching frequencies 
of the ground state were experimentally observed and 
directly assigned as 2904 cm~* and 2160 cm™ respec- 
tively. The doubly-degenerate bending frequencies of 
these bonds were tentatively assigned as 1299 cm™ and 
934 cm~’ respectively. 

The experimentally calculated Arrhenius equations are 
as follows. 


log kz = 11.033 - (20,655/RT) log e 
log kp = 11.443 - (22,406/RT) log e 
log (ktz/kp ) = -0.437 + (1790/RT) log e 


By application of the absolute rate theory, the theoreti- 
cal value of the maximum difference in the activation 
energy was calculated based on the experimentally deter- 
mined ground-state vibrational frequencies. The activa- 
tion energy was found to be thirty per cent less than that 
obtained experimentally even though the assumption in the 
calculations was made that there was no zero-point energy 
conserved in the transition state. The reality of this 
assumption is discussed and the problem analysed in 
terms of other models which would allow different degrees 
of zero-point energy conservation in the transition state. 

The frequency factors are unusual inthat Ap is 
greater than Ay. By analysis of the absolute rate theory, 
the classical limits for the ratio of the frequency factors 
is found to be 2-2 < Ap/Ay <1. This value for the case 
in point is 2.8 which is considerably outside the classical 
limit. 

These apparent discrepancies between the experi- 
mental and theoretical Arrhenius parameters are con- 
veniently rationalized by invoking non-classical barrier 
penetration by the proton. The consequence of the proton 
tunnelling through the potential barrier effectively re- 
duces the activation energy difference for the two isotopes. 
Tunnelling for the deuteron is ruled out since this proba- 
bility is only 10~* that for proton. The frequency factor 
ratio is similarly rationalized by an analogy drawn from 
postulated temperature effects on tunnelling and the 
normal reaction path as competitive processes. 

The free energy of the isotope effect is approximately 
1200 cal. mole~* and the entropy is 2.0 e.u. The failure 
of modern theory to adequately predict entropy changes 
for the isotope effect is discussed. 

The present results emphasize the necessity of careful 
interpretation involving data resulting from this phenome- 
non. However the general utility and convenience of the 
deuterium isotope rate effect in mechanistic studies is not 
greatly altered in light of these findings which adequately 
demonstrate that proton tunnelling can occur. 
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A STUDY OF THE STRUCTURE AND 
CHEMISTRY OF THE PHOTODIMER 
OF TETRAPHENYLBUTATRIENE 


(L. C. Card No. Mic 60-4140) 


Roger Oscar Uhler, Ph.D. 
The Ohio State University, 1960 


The photodimer of tetraphenylbutatriene was investi- 
gated to determine its structure and chemistry. 

The photodimer was synthesized, starting from the 
condensation of acetylene di-Grignard reagent and two 
moles of benzophenone. The resulting 1,1,4,4-tetraphenyl- 
butynediol (59% yield) was converted to tetraphenylbuta- 
triene (73% yield) with potassium iodide and sulfuric acid 
in refluxing methanol. Sunlamp irradiation of tetraphenyl- 
butatriene in the solid state afforded the photodimer, 
tetrakis(diphenylmethylene)cyclobutane (I) (75% yield). 

The structure of I agrees with its analysis, molecular 
weight (calculated: 713; found, cryoscopically in camphor; 
688, 701), and intense and extensive ultraviolet (UV) 
absorption (€ max at 307 my = 39,500). Its infrared (IR) 
spectrum exhibited phenyl CH stretching only and no 
allenic or acetylenic absorptions. The nuclear magnetic 
resonance (NMR) spectrum displayed only phenyl hydrogen 
(3.007) of considerably overlapped phenyls. 


a 


Mono-ozonolysis of I (in chloroform) gave tris- 
(diphenylmethylene)cyclobutanone (II) (9% yield) and 
benzophenone. Structure II agrees with its analysis and 
its IR absorption at 5.60 uw (C=O stretching). Less exten- 
sive and intense absorption than that for I is observed in 
the UV spectrum. Its NMR spectrum shows less over- 
lapping of the phenyls (2.85T) than that for I. The steri- 
cally hindered carbonyl group failed to form ketone 
derivatives but was reduced to tris(diphenylmethylene) - 
cyclobutanol (IV) with lithium aluminum hydride (in 
refluxing tetrahydrofuran). 

Mono-ozonolysis of I (relatively large run in methanol- 
chloroform) yielded 3,4-bis(diphenylmethylene)-1,2- 
cyclobutanedione (III) (1.9%), Il and benzophenone. The 
structure of III is in agreement with its analysis, IR 
absorption at 5.78 and 5.88 yu (cis-a-diketone), ultraviolet 
absorption maxima and color (yellow). Insufficient quan- 
tities and the instability of II prevented its further inves- 
tigation. 

Multi-ozonolysis (in chloroform) afforded 2,4-bis- 
(diphenylmethylene)-1,3-cyclobutanedione (V) (10% yield) 
and benzophenone. The structure of V agrees with its 
analysis, single carbonyl absorption at 5.73 yu in the IR, 
intense UV absorption at lower wave lengths (€ max 224 
mu, €=32,500) and non-overlapped (2.68T) phenyl hydro- 
gen absorptions in its NMR spectrum. 

The hindered diketone V failed to form ketone deriva- 
tives (under vigorous conditions). The §-diketone V did 
not react with o-phenylenediamine or hydrogen peroxide 
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(characteristic a-diketone reagents). Reduction of V with 
lithium aluminum hydride in refluxing tetrahydrofuran 
(reduction failed in refluxing ether) yielded 2,4-bis- 
(diphenylmethylene)-1,3-cyclobutanediol (VI) (43% yield), 
whose structure is in agreement with its analysis and 
spectral properties. 

The dimer (in methanol-chloroform), treated with 
excess ozone, yielded, besides 8-diketone V and benzo- 
phenone, 3,4-bis(diphenylmethylene)-1,2-bis(methoxydi- 
phenylmethyl)-1,2-cyclobutanediol (VIII) (35% yield). The 
structure assigned to VIII is in agreement with its analy- 
sis, methoxyl content, IR spectrum (presence of OH and 
CH,O) and its lead tetraacetate cleavage to 3,4-bis- 
(methoxydipheny lacetoxy)-1,1,4,4-tetraphenyl-1,3- 
butadiene (IX) (50% yield). The dimethoxy-diketone struc- 
ture IX is assigned as a result of the analysis (no loss of 
carbon from VIII), methoxyl content, IR spectrum (C=O 
at 5.85 yu.) and the fact that benzophenone was not a lead 
tetraacetate cleavage product. 

Microfilm $2.50; Xerox $5.40. 110 pages. 


SYNTHETIC APPROACHES TO RESERPINE 
(L. C. Card No. Mic 60-3620) 


William Daniel Vanderwerff, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. Frederick V. Brutcher, Jr. 


1,2,3,4,6,7,12,12b-Octahydro-2,4-diketo[2,3-a]- 
quinolizine represents an intermediate from which prac- 
tical syntheses of all the reserpine and yohimbine 
alkaloids might radiate. The complete achievement of 
this intermediate synthetic goal and the extensive re- 
search leading up to it is the subject of this dissertation. 

The course of this investigation enhanced the chemical 
knowledge in several fields including that of acetonedicar- 
boxylic acid, tryptamine condensation products with 
acetonedicarboxylic acid derivatives, and 1-substituted- 
1,2,3,4-tetrahydrocarbolines. 

The syntheses of a large number of simple symmetri- 
cal and unsymmetrical derivatives of acetonedicarboxylic 
acid including alcohols, esters, acid chlorides and 
aldehydes are described for the first time. Several 
potentially useful compounds derived from tryptamine 
condensations with some of these derivatives are simi- 
larly first reported here. A study of the condensation of 
aldehydes with tryptamine has yielded many new un- 
cyclized products as well as the corresponding cyclized 
tetrahydrocarbolines. Finally, a new practical synthesis 
of tryptamine is discussed from a practical and theoreti- 
cal viewpoint. 

Microfilm $2.50; Xerox $5.20. 103 pages. 
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KINETICS AND MECHANISM OF THE 
PERIODATE OXIDATION OF a-DIKETONES 


(L. C. Card No. Mic 60-2853) 


Carl Richard Wasmuth, Ph.D. 
Indiana University, 1960 


Supervisor: V. J. Shiner, Jr. 


A kinetic study of the periodate oxidation of each of 
four a-diketones, benzil, camphorquinone, diacetyl, and 
diisobutyryl, was undertaken for the purposes of determin- 
ing the ionization and the hydration states of the periodate 
and diketone species participating directly in reaction and 
of establishing the mechanism by which the reaction 
products, iodic acid and the two equivalents of carboxylic 
acid arising from diketo group cleavage, are formed from 
these reactive species. 

Measurements of the concentrations of the various 
periodate species, 10,, H,IO,, H,IO,~, H,IO, , and 
H,IO, , in the buffer solutions used as reaction media 
were done according to the UV spectrophotometric methods 
developed by Crouthamel and co-workers’ with one ex- 
ception. The concentrations of H2IOg- were determined 
by extinction coefficient measurements at 250 my rather 
than at 222.5 my because changes in extinction coefficient 
with pH discovered at the higher wave length indicated a 
lower value, 12 instead of 14.3, for the pK, of H3IO,~. 

For each of the reactions run in the more alkaline 
buffer solutions, the extent of diketone or diketone hydrate 
conjugate base formation was caiculated from the cor- 
responding diketone pK, value. The pK, values for benzil, 
camphorquinone, and diisobutyryl, determined by UV 
spectrophotometry, were 13.2, 13.4, and 12.7 respectively. 
The rate constants were also measured spectrophotometri- 
cally except for the reactions run at 0°, which were fol- 
lowed by iodometric determinations of the periodate in 
aliquot portions of the reaction mixtures. 

The reaction rates were found to be first order in 
diketone, K, and first order in total periodate, TP, while 
the second order rate constants, k, were generally 
observed to increase with pH. It was found that this vari- 
ation in rate constant with pH for the oxidation of each 
diketone could be expressed as a function of the dissocia- 
tion of periodic acid into its various ionic forms. 
d(TP) 
dt 


= k(TP) (K) 





ic = Kol Hs1O,) + Ks [(H41O,~) + (10,")] + kp (Hj1O,") + Ky (H,10,") 
(TP) 


The parameters k,, k,, k,, and k,, in 1./mole sec., 
calculated from rate constants measured at 22° for solu- 
tions of ionic strength 0.20 - 0.25, are listed below. 


KINETIC PARAMETERS 
Diketone Ky k, k, k, 


Benzil 2.1 26 
Camphorquinone 0.52 18 
Diacetyl 0.74 0.39 (13.3) 350 

Diisobutyry]l 0.61 14 


The k, value of 13.3 1./mole sec. was obtained by as- 
suming that the only reactive periodate species were those 





having iodine co-ordination numbers of six and that the 
parameters ky, k,, kz, and k, should be associated with 
these species according to the equation: 


x = Ko(HsIO,) + ki (HlO,") + k2(HyIO5") + ks(H,IO, ") 
(TP) 





These assumptions were supported by the data from a 
study of the periodate oxidation of diacetyl in the pH range 
1-4, in which periodate exists largely as uncharged and 
singly charged species. It was found that at 0° the rate 
constant increased as the pH was raised. When, however, 
the concentration ratio of HJIO,- to IO,” was made suf- 
ficiently low by using a higher reaction temperature, it 
was found that the rate constant actually decreased with pH. 

It was conjectured that nucleophilic attack of the six 
co-ordinated species of periodate onthe carbonyl carbon 
atoms of the diketone would produce transient complexes 
similar to those postulated by Buist and Bunton’ as inter- 
mediates for the glycol-periodate reaction, and that oxida- 
tive diketone cleavage would occur as these diketone- 
periodate complexes decomposed. 
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Diketone Complex Glycol Complex 

Buist and Bunton established that the complexes having 
ionic charges of -1 and possibly of 0 were the only active 
intermediates of many glycol-periodate reactions. The 
present study showed that the corresponding complexes for 
the diketone-periodate reactions would have ionic charges 
of 0, -1, -2, and -3. This difference may indicate that 
decomposition is facilitated if the iodine atom of the com- 
plex can and does first assume a co-ordination number of 
five by dehydration as has been previously suggested,’ or 
it may indicate that the negative charge assumed by the 
iodate fragment formed upon decomposition can only be 
one or zero. 

The generality of these ionic charge limitations was 
tested by a kinetic study of the reaction of methylacetoin 
with periodic acid. The second order rate constant, how- 
ever, was not the predicted simple function of periodic 
acid dissociation: 


. ko (H;1O,) + ky {(H,IO,~) + (I0,~)] + k,(H,IO, ) 
(TP) 


k 





The pH rate constant maximum occurred at a lower pH 
than that predicted by the expression. Formation of doubly 
charged acyloin-periodate complex by a rate determining 
reaction between IO,” and methylacetoin at high pH was a 
suggested explanation for the shift in rate maximum. 
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I. HIGH TEMPERATURE OXIDATION OF 
HYDROCARBONS IN THE 
CHEMICAL SHOCK TUBE. 

Il. SYNTHETIC ANALOGS OF ACTINOMYCIN D. 


(L. C. Card No. Mic 60-4142) 


William Edward Wellman, Ph.D. 
The Ohio State University, 1960 


I 


The chemical shock tube was used to study the com- 
bustion of a wide cross section of C,;-C, hydrocarbons in 
the temperature range of 618 to 697°C. The concentration 
of the reactants was constant, and the reaction times were 
nearly so, ranging from 2.7 to 3.0 milliseconds. The 
products were flushed out of the shock tube and analyzed 
with gas chromatography. The recoveries were nearly 
quantitative, and duplicate experiments agreed within 
5 per cent. 

The relative ease of oxidation of the hydrocarbons was 
not specific but varied with the temperature. However, 
several interesting trends were observed. In direct con- 
trast with low temperature work, the most easily oxidized 
compounds were the olefins. The next group included the 
saturated aliphatic compounds and cyclohexane. The 
aromatics were difficult to oxidize, requiring a higher 
temperature to initiate the reaction. However, once oxi- 
dation started, the aromatics had a higher temperature 
coefficient than any of the other compounds. The least 
oxidizable of all was cyclopentane. 

The oxidation formed cracking products, carbon 
monoxide, carbon dioxide, water, and hydrogen. No alde- 
hydes, ketones, or peroxides were detected. For the 
paraffins, the predominant reaction occurring at the lower 
temperatures was cracking, and the products were mainly 
olefins. There was also some oxidation to carbon monox- 
ide. As the temperature increased, the carbon monoxide 
formation increased correspondingly, and the cracking 
products rose to a maximum and then rapidly disappeared. 
At the higher temperatures, carbon dioxide appeared as a 
product, and its concentration increased rapidly as the 
olefin concentration decreased. At the highest tempera- 
ture, 697°C., the hydrocarbons were converted almost 
exclusively to carbon monoxide and carbon dioxide. It was 
shown that the large amount of carbon dioxide was not 
formed by oxidation of carbon monoxide. 

Mechanisms were proposed for the reactions, including 
the formation of carbon dioxide from oxidation of the 
intermediate olefinic cracking products. The feasibility 
of this mechanism was demonstrated by oxidizing ethylene 
under the same conditions to give predominantly carbon 
dioxide. 


Il 


Some early results involving the use of actinomycin D 
in cancer therapy appeared quite promising. However, the 
high toxicity of this compound severely limits its useful- 
ness. The present work was designed to synthesize some 
analogues of actinomycin D that might have lower toxicity 
and still retain their high carcinolytic activity. 

The synthetic approach involved oxidative condensation 
of the appropriately substituted ortho-aminophenol. A new 
and improved synthesis was devised for 3-hydroxyan- 
thranilic acid, and this compound was condensed to the 





desired 2-amino-3-phenoxazone-1,9-dicarboxylic acid. 
Similarly, 3-hydroxy-2-aminobenzoylglycine ethyl ester 
was synthesized and condensed to the corresponding 
phenoxazone. These compounds were sent to another 
laboratory to be tested for carcinolytic activity. 
Microfilm $2.50; Xerox $7.40. 158 pages. 


NUCLEOPHILIC DISPLACEMENT 
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Ervin Robert Werner, Jr., Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. Allan R. Day 


The purpose of the work described in this thesis was 
to determine the displacement reaction or reactions which 
take place in nucleophilic displacement reactions on a 
molecule which contains both a primary and tertiary group 
which can undergo displacement by a nucleophile. Once 
the reaction and the resulting products are known, further 
work could be carried out to establish the mechanism of 
the reaction. 

Isobutylene dibromide was treated with sodium acetate 
in glacial acetic acid, t-butyl amine and n-butyl amine 
over a range of molar ratios of dibromide to nucleophilic 
reagent of 1:1 to 1:4. Two additional nucleophilies were 
used, t-octyl amine and di-n-butyl amine. In addition, 
isobutylene dichloride was treated with sodium acetate in 
glacial acetic acid to provide a comparison with the 
dibromide. The reaction mixtures were worked up by 
methods which permitted all of the products of the reac- 
tions to be isolated by distillation. 

Displacement on isobutylene dibromide by sodium 
acetate in acetic acid produced three products, isocrotyl 
bromide, methallyl acetate and isobutylene diacetate. The 
structure of the products was established by elemental 
analysis, vapor phase chromatography, infrared analysis, 
mass spectroscopy and comparison with authentic sam- 
ples. The structure of isocrotyl bromide was verified by 
nuclear magnetic resonance. 

Sodium acetate displacement on isobutylene dichloride 
produced two products, methallyl acetate and isobutylene 
diacetate. In one reaction a small quantity of methallyl 
chloride was obtained. A brief investigation of the com- 
parasolvolysis rates of isobutylene dibromide and iso- 
butylene dichloride was made to verify the differences in 
rates and yield of products between these materials. 
Isobutylene dichloride was found to undergo solvolysis at 
a much slower rate than isobutylene dibromide which 
underwent solvolysis rapidly. 

Treatment of isobutylene dibromide with t-butyl amine 
in the presence of water produced isocrotyl bromide, 
t-butyl methallyl amine and in most cases N-t-butyl-1- 
amino-2-methyl-2-propanol. Isocrotyl bromide was the 
main product accounting for over 50 percent of the total 
reaction product. The structure and purity of the products 
was established by elemental analysis, vapor phase 
chromatography, infrared analysis, mass spectroscopy 
and, in the case of t-butyl methallyl amine, nuclear mag- 
netic resonance. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





768 CHEMISTRY 





When n-butyl amine was used as the displacing agent, 
isocrotyl bromide, n-butyl methallyl amine and in many 
cases N-n-butyl-1-amino-2-methyl-2-propanol were pro- 
duced. The purity and structure of these products were 
established in the same manner as those of t-butyl amine 
displacement. 

Displacements with t-octyl amine and di-n-butyl amine 
produced methallyl t-octyl amine and n-t-octyl-1-amino- 
2-methyl-2-propanol and di-n-butyl methallyl amine 
respectively. No isocrotyl bromide was obtained in these 
displacements and may presumably be due to steric 
hinderance. 

The three amino alcohols obtained from the t-butyl, 
n-butyl and t-octyl amine displacements were prepared 
from the corresponding amine and isobutylene oxide to 
serve a two-fold purpose. The synthesis provided an 
alternate route to the amino alcohols to aid the proof of 
structure of the amino alcohols obtained in the displace- 
ment reactions and provided a possible route to the cor- 
responding N-substituted cyclic imines. Attempts to 
prepare the cyclic imine resulted in the formation of the 
corresponding Schiff’s base of isobutyraldehyde and no 
cyclic imine was produced. 

From a consideration of the products obtained from the 
displacement reactions, it can be seen that more than one 
reaction occurred simultaneously. Undoubtedly the initial 
step in the reactions involved solvolysis to form a tertiary 
carbonium ion which was either solvolyzed or underwent 
proton abstraction to form at least two unsaturated halides, 
an allylic halide and a vinyl halide. The allylic underwent 
a displacement reaction to form an additional product and 
the vinyl halide was isolated unchanged. 

Microfilm $2.50; Xerox $7.60. 161 pages. 


MODIFIER CONCENTRATIONS IN 
CATALYZED STYRENE POLYMERIZATION 


(L. C. Card No. Mic 60-3385) 


Richard Dorius Wright, Ph.D. 
University of Utah, 1960 


Chairman: J. M. Sugihara 


Our investigation of the effect of various modifiers on 
the catalyzed polymerization of styrene can logically be 
divided into two parts, (1) an analysis of the effects of 
several known modifiers at varying concentrations, and 
(2) an application of the observations made to natural 
materials of complex composition to detect presence of 
types of compounds capable of modifying styrene polymeri- 
zation. Most experiments were carried out dilatometri- 
cally on bulk styrene, catalyzed with 1.77 x 10-* M benzoyl 
peroxide at a temperature of 86.6 + 0.2°C. 

Under these conditions and in the absence of a modifier, 
the rate of volume contraction of bulk styrene was found 
to be 1.472 + 0.103% per hour or approximately 7.4 - 8.5% 
polymerization per hour. In a series of separate experi- 
ments using similar conditions, the rate of decomposition 
of benzoyl peroxide was determined by an iodometric 
titration (potentiometric) of residual peroxide after 
measured reaction times. A rate constant of 84.1 x 107° 
sec.~! was obtained. 





Varying concentrations (0.0002 - 0.0027 M) of several 
common retarders and inhibitors provided data which 
permitted plots of extent of polymerization versus time of 
three different types. Trinitrobenzene and N-(3-N- 
hydroxyanilino-1,3-dimethylbutylidene)-aniline N-oxide 
gave plots with single lines, describing retarded rates of 
polymerization; diphenylpicrylhydrazyl and the radical 
obtained from N-(3-N-hydroxyanilino-1,3-dimethylbutyli- 
dene)aniline N-oxide provided plots showing decreased 
rates of volume contraction following inhibition periods; 
and diphenylpicrylhydrazine and benzoquinone gave plots 
with two intersecting lines, suggesting two discrete steps. 

The reduced rates resulting from addition of varying 
amounts of modifiers were plotted against concentration 
or log of concentration to obtain straight lines. Inhibition 
times or intersection points were correlated with concen- 
tration in a similar manner. 

When Gilsonite and crude oil were used as modifiers 
under the same conditions as employed for pure com- 
pounds, many of the effects were, as expected, composites 
of those patterns observed earlier. An acceleration was 
also superimposed on the over-all retardation or inhibition 
which tended to complicate analysis of a given family of 
curves. 

A kind of “kinetic hierarchy” can be recognized where 
inhibition prevails over acceleration, which gradually 
gives way to retardation. Concentration of modifier plays 
an important role in the gross polymerization pattern. At 
very low concentrations of some Gilsonite fractions, 
gelling of the polymerization mixture occurs which ap- 
pears to result by cross-linking of linear chains. Use of 
a porphyrin as modifier also caused gelling, and at higher 
concentrations the retardation of polymerization probably 
occurs because of higher viscosity of the system. 

Most of the Gilsonite fractions as well as the crude oil 
were shown to contain entities causing inhibition of 
polymerization. Stable free radicals are undoubtedly 
responsible for this observed inhibition. Correlation of 
the length of inhibition with concentration of additive was 
not possible, probably because such free radicals are 
simultaneously capable of accelerating polymerization. 
Minor changes in the system, for example, concentration 
of residual oxygen, would undoubtedly alter the extent of 
the one path leading to inhibition over that leading to 
acceleration. 

Plots of polymerization rates versus concentration of 
additives revealed the same kind of straight line depend- 
ence except, as might be expected from the complexity of 
the natural materials, points were somewhat more random 
than found with the pure compounds. 
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CHEMISTRY, PHYSICAL 


A PHYSICAL CHEMICAL STUDY OF 
PYRIDINE HEMIN AND RELATED DERIVATIVES 


(L. C. Card No. Mic 60-3563) 


Alan David Adler, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. Philip George 


The increasing scope of metalloporphyrin research and 
primarily its importance in understanding respiration and 
photosynthesis provide a short introduction to this work; 
which is followed by a section on nomenclature and a short 
historical survey of hemin chemistry. The importance of 
thermodynamic values for various solution processes 
involving hemin in order to understand various aspects of 
hemoprotein behavior suggests a potentiometric study of 
simple hemin systems. 

As one of the major problems with potentiometry lies 
in the mathematical handling of the experimental data, a 
large theoretical section is devoted to extending the index 
potential and slope method developed by Michaelis in his 
semiquinone studies to a wide variety of genera! redox 
situations. Equations are developed and explored as to 
their physical significance extensively for systems with 
change in aggregation or stoichiometric coefficient upon 
titration, multispecies systems with dependent parallel 
component subsystems, multispecies systems with inde- 
pendent parallel component subsystems, and multispecies 
systems with serial or intermediate steps in the course of 
reaction. These equations and their application to experi- 
mental data are presented in detail. Extensions and 
generalizations of this theory to other forms of physical 
titration analysis are briefly discussed. 

A discussion of sources of error precedes the experi- 
mental presentation. Apparatus and methods are de- 
scribed. Detailed potentiometric experiments and tests 
on the system pyridine hemin under various solution 
conditions are presented. Literature pertinent to the 
potentiometry of pyridine hemin is reviewed. Incontest- 
able evidence that the system undergoes complicated 
changes of aggregation in the course of redox reactions 
is submitted. A brief summary of an extensive spectro- 
photometric and analytical study of this system supports 
the arguments concerning the anomalous behavior observed 
in these and previous authors’ physical investigations of 
simple metalloporphyrin solutions. 

It is concluded that meaningful interpretation of the 
solution behavior of metalloporphyrins, and particularly 
hemin, must await a more adequate investigation and 
understanding of the stability and colloidal behavior of 
such systems. Microfilm $2.50; Xerox $5.40. 107 pages. 





LOW FREQUENCY VIBRATION ROTATION BANDS 
OF ND;, NOCL, AND CH;CCH. 


(L. C. Card No. Mic 60-4063) 


Walter Warren Brim, Ph.D. 
The Ohio State University, 1960 


The low frequency fundamentals vz and vy, of ND; have 
been observed on a high resolution vacuum prism-grating 
spectrometer. The spectra of these bands have been given; 
the frequencies and identification of the absorption lines 
have been determined. In the perpendicular band Vz, 
values have been obtained for the band center, the rota- 
tional constants B' and C', the Coriolis coupling constant 
€4, and centrifugal distortion constants Dj , Dj, and Dx. 
The splitting of the energy level for which K = 2 = +1in 
the upper state has been observed and attributed to “giant” 
2-type doubling. This doubling has been found to fit the 
expression Av = 0.102 J(J+1). Some evidence has also 
been found at high J values in v4 for K-type doubling, 
which results from a splitting of the level for which K = 
+2, L = * 1, 

In the parallel band vz of NDs inversion doubling has 
been observed. The band centers of the symmetric and 
antisymmetric bands have been determined, 

The spectra of the bands 11, v2, v3, and vz + vy, of 
NOC! have been obtained in high resolution and their band 
centers have been determined. The band vy, at 30 has 
been shown to lack observable rotational fine structure 
with a spacing greater than about 1 cm™~’; this result has 
been discussed with respect to previous work. 

The perpendicular bands y, and v,, of CH;CCH, 
methyl acetylene, have been observed and the frequencies 
of the absorption lines have been determined. The band 
centers have been given and the ¢€-factor of each band has 
been found to be ¢ = 1.00. 

Microfilm $2.50; Xerox $7.20. 152 pages. 


IRRADIATION OF AMMONIA IN THE LIQUID 
AND THE SOLID STATES WITH 
GAMMA RAYS FROM COBALT-60 


(L. C. Card No. Mic 60-4522) 


Carlos A. Colmenares, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: H. H. Steinhauser 


The decomposition of ammonia in the liquid and the 
solid states was studied, in a static system, under the 
action of gamma rays from cobalt-60. The products of 
decomposition of liquid ammonia at 18°C were hydrogen, 
nitrogen, and hydrazine. From the amount and composi- 
tion of the noncondensable mixture of gases the hydrazine 
produced was calculated stoichiometrically, and this value 
agreed closely with the one determined experimentally. 
Data for the solid state decomposition of ammonia at 
77°K and 195°K strongly suggests the formation of other 
compounds in addition to those already mentioned for the 
liquid. No identification was made of such compounds. 
For the low temperature experiments, there was not 
enough hydrogen present in the noncondensable gases 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





770 CHEMISTRY 





to account stoichiometrically for the hydrazine found 
analytically. 

Kinetic data for the production of nitrogen, hydrogen, 
and hydrazine, were obtained as a function of irradiation 
dose. These data are presented for both liquid and solid 
state decompositions. 

G values (molecules/100 ev) were calculated for the 
two systems studied. For the liquid state at 18°C, 

G values were obtained for a range of doses from 5.25 x 
10° to 6.61 x 10” rep and their variation, within this range, 
can be summarized as follows: Gy, = increased from 


0.147 to 0.228; Gy, = increased from 0.633 to 0.740; 
Gn.,H, = decreased from 0.191 to 0.063; and, G_NnuH, = 


decreased from 0.678 to 0.570. For the solid state at 
77°K, G values were calculated for a range of doses from 
5.5 x 10° to 5.47 x 10° rep. Constant values were found 
for nitrogen and hydrogen, and a wide variation for hydra- 


zine: Gn, = 0.0353 + 0.007; Gy;, = 0.207 = 0.018; and, 
Gn,H, = varied from 0.404 to 2.78 as a function of dose. 


One experiment carried out at 195° K yielded the following 
results for a dose of 1.45 x 10° rep: Gn, = 0.294; Gu, = 
1.08; and, Gn, = 1.60. 


Microfilm $2.50; Xerox $5.60. 113 pages. 


THE ELECTRICAL CONDUCTANCE 
AND STRUCTURE OF SIMPLE 
MOLTEN ELECTROLYTES 


(L. C. Card No. Mic 60-3573) 


Evan Haney Crook, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Professor J. O’M. Bockris 


Recently, Bockris and Richards’ have proposed a 
“hole” model structure for liquid pure electrolytes of the 
Group IA halides. Calculations of compressibilities from 
velocity of ultrasonic vibration data were found to agree 
within + 19% of theoretical compressibilities calculated 
on the basis of a hole model. The appearance of very 
accurate electrical conductance data’ for the liquid pure 
GroupIA halides has afforded the opportunity of making 
another comparison between values predicted from the 
“hole” model and experimental results. Also, it is in- 
structive to ascertain whether the electrical conductance 
of the liquid pure halides of other Groups do or do not 
support a “hole” model structure of the liquid. If the 
electrical conductance data do not support a “hole” model 
structure, it is then of considerable interest to ascertain 
what structure of the liquid state they do support. To 
this end a determination of the electrical conductance of 
the Group ITA and IIB liquid pure halides was undertaken. 

Pure anhydrous samples of the Group ITA and IIB 
halides were prepared by: (a) treatment of the hydrated 
salt with the corresponding hydrogen halide gas; (b) its 
sublimation or transpiration; (c) its vacuum filtration 
and (d) direct combination of the elements. The molten 
salt to be investigated was contained in a Vycor test tube 
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immersed in a molten tin constant temperature bath which 
was heated by a Kanthal wound stainless steel furnace 
maintained to + 0.1°C by a Wheelco temperature con- 
troller. The conductance cells were of dip-type design 
similar to that described by Van Artsdalen and Yaffe.” 
The bridge used in the measurements was of conventional 
design. 

The electrical conductance as a function of tempera- 
ture has been determined for the pure liquids; MgCl, 
MgBr:2, Mglz, CaClz, CaBrz, Calz, SrCl., SrBr., Srl2, 
BaCl., BaBr2, Balz, ZnCl,, ZnBr., Znl,, CdCl,, CdBr2, 
Cdl., HgCl2, HgBr. and Hgl., from the melting point to 
a maximum temperature of 1100°C and with an accuracy 
of + 0.2 - 0.3%. For all salts except Hgl. the equivalent 
conductance (A) was found to be an increasing function of 
temperature. The energy of activation (AHj expt) for 
conductance is approximately constant with temperature 
for the halides of Group ITA (except for that of beryllium 
chloride) and for certain cadmium and mercuric halides. 
For beryllium chloride and zinc halides it varies markedly 
with temperature. For Group IIA halides AH\ expt 
increases with increasing radius of the cation but depends 
little upon the radius of the anion. A small increase in 
A with increasing radius of cation occurs for the Group 
IIA halides at a corresponding temperature. A decreases 
with an increase of radius of the anion. For the Group IB 
halides consistent trends with the radii of the ions are 
absent. 

A cell model is not consistent with the magnitudes of 
AHA ex + - An expression for A has been developed on 
the basis of a hole model. It yields concordance with data 
for Group IA halides on the assumption of a model: 

M* + X= = holes. An analogous model for Group II liquid 
halides is in poor agreement with the data reported. 
Reasonable agreement of the experimental results with 
values calculated from the model: MX* + X~ = holes is 
achieved for Group IIA halides except for BeCl,. 

A comparison of activation energies for viscous flow 
and conductance, and transport number data supports the 
latter model. The behavior of beryllium chloride is 
consistent with a model: (BeCl,), = ions = holes, the 
equilibrium being far to the left at low temperatures. 

The data for the molten cadmium halides are substan- 
tially consistent with the model suggested for Group IIA 
halides, with the existence of a moderate number of 
polymeric species being possible. Zinc halides resemble 
beryllium chloride in structural type. The conductance of 
mercuric chloride and bromide is in agreement witha 
model: HgX2. = ions = holes, the equilibrium lying far 
to the left at all measured temperatures. Mercuric iodide 
with its negative temperature coefficient of conductance 
apparently is an electronic conductor although its basic 
structure is highly molecular and similar to HgCl, and 
HgBr>. 


1. J. O’M. Bockris and N. E. Richards, Proc. Roy. 
Soc. (London), A 241, 44 (1957). 
2. E. R. Van Artsdalen and I. S. Yaffe, J. Phys. Chem., 
59, 118 (1955). 
3. I. S. Yaffe and E. R. Van Artsdalen, ibid, 60, 1125 
(1956). ge 
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FREE RADICALS FROM THE DECOMPOSITION 
OF TOLUENE AND BUTENE-1 


(L. C. Card No. Mic 60-3574) 


Stanley Deutsch, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Knut A. Krieger 


Detection of free radicals formed on various catalytic 
and non-catalytic surfaces has been studied by a radio- 
active tracer technique. 

Vapors of the reactant (toluene or butene-1) were 
allowed to come in contact with a heated surface at pres- 
sures so low that the mean free path of the vapor exceeds 
the distance from the heated surface to a molecular 
radioiodine mirror. Hence, free radicals which are 
formed on the reaction surface, and which enter the gas 
phase, will react with radioiodine (maintained at dry ice 
temperature) to form stable, labeled organic iodides. 
These reaction products, along with the excess iodine, 
were distilled into a liquid nitrogen trap and the iodine 
was extracted by chemical means. Carrier iodides, 
corresponding to the radicals expected to be formed during 
the run, were added. The entire mixture was separated by 
appropriate chemical and physical means and the radio- 
activity of each component was measured. From the 
distribution of activity among the various carriers, it is 
possible to infer the existence of the corresponding free 
radicals. 

With toluene as the reactant, preliminary experiments 
indicated that the reaction at 500°C was predominantly of 
a thermal, rather than a catalytic, nature. The results of 
the thermal decomposition study are in general agreement 
with the mechanism of toluene pyrolysis proposed by 
Szwarc. The major product was benzyl iodide, formed by 
an initial methyl C-H bond rupture. The radioactivity of 
the benzyl iodide was further substantiated by repeated 
fractional recrystallizations and precipitation of the 
labeled iodine with silver nitrate. Considerably smaller 
fractions of active methyl iodide and iodobenzene were 
formed. These products are believed to result from the 
reaction of hydrogen atoms (formed in the initial cleavage) 
with toluene adsorbed on the iodine mirror. From the 
ratio of methyl iodide to phenyl iodide formed, the differ- 
ence in activation energy for the two reactions: 


H C,H;CH; 
and, H C,H;CH; 


is estimated, assuming equal steric factors, to be 1.3 
kcal/mole. 

Possible small catalytic effects over alumina, carbon- 
ized alumina, and charcoal were observed. The only 
marked catalytic effect was over a chromia catalyst, 
where relatively high phenyl iodide and low benzyl iodide 
activity suggested the presence of an initial C-C bond 
split in the decomposition reaction. In addition, the cata- 
lytic reaction on chromia at 400°C was about as fast as 
the thermal reaction at 500°C. 

Butene-1 was passed over alumina and platinum. The 
only runs which yielded concentrations of radicals high 
enough to separate and identify were those at 690°C. Here 
methyl and ethyl iodides were added as carriers and the 
ratio of methyl iodide to ethyl iodide over alumina was 





0.87, that over platinum, 0.81. These results are ex- 
plained qualitatively by assuming combined thermal and 
catalytic effects. The thermal decomposition of butene-1 
would result in the formation of methyl and allyl radicals, 
whereas the catalytic reaction (assuming two-point ad- 
sorption at the double bond) would yield ethyl radicals. 
The process is further complicated by the fact that both 
alumina and platinum are effective catalysts for the 
isomerization of butene-1 to butene-2. 

This isomerization reaction was studied over alumina 
and the rate was found to decrease with increasing tem- 
perature between 300°C and 500°C. Since the concentra- 
tions of free radicals observed in this temperature range 
over alumina were relatively constant, it is concluded that 
the double bond migration, over alumina, proceeds by a 
mechanism that is not free radical in nature. 

Microfilm $2.50; Xerox $4.00. 75 pages. 


DEPENDENCE OF CALCULATED AND 
EXPERIMENTAL PROPANE MASS SPECTRA 
UPON ELECTRON VOLTAGE AND 
MOLECULAR THERMAL ENERGY 


(L. C. Card No. Mic 60-3369) 


Edward Marcus Eyring, Ph.D. 
University of Utah, 1960 


Chairman: Austin L. Wahrhaftig 


Some of the limitations of the simplified quasi- 
equilibrium theory of mass spectra are discussed with 
particular reference to difficulties encountered in its 
application to low voltage mass spectra. The method of 
calculating relative abundances of the principal ions in the 
propane mass spectrum is outlined as it was programmed 
for a high speed digital computer (Datatron 205). An 
easily assembled ion source and an ion collector fora 
Nier type mass spectrometer are described in detail. The 
mass spectrometer was used to obtain 14 to 500 volt 
propane mass spectra that are tabulated according to the 
relative abundances of ions for which m/e = 12 to 45. The 
calculated propane mass spectra were adjusted to give a 
semi-quantitative fit of the data in the 14 to 70 volt region. 
The calculations were based on a new relation for esti- 
mating the change in relative number of C,H,’ ions formed 
with a given E as a result of an alteration in the electron 
voltage. 

The process of fitting the data was complicated by 
unexpectedly rapid changes in slope of the relative abun- 
dance curves at energies as high as 25 volts above the 
first ionization potential. Many of the attractive simplifi- 
cations of that version of the statistical theory that works 
so well for 70 volt mass spectra had to be discarded. The 
values of z, € , and the exponent p inthe simple equation 
for the specific rate constant for unimolecular decompo- 


onsen k = z(1-e€/E)?(E-e)4 


must be considered as descriptive of some kind of average 
set of nuclear motions. As a consequence the activation 
energy €; apparently bears no simple relation to the dif- 
ference of appearance potentials for the jth decomposition 
process. 


} 
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The temperature dependence of the propane mass 
spectrum was also investigated. An expression was de- 
rived for the relative number P(E) of parent molecule- 
ions formed with internal energy E that takes into account 
both the thermal energy of the molecule and the fact that 
the bombarding electron beam is not monoenergetic. This 
lengthy relation predicts more modest changes in mass 
spectra with rising temperature than have been observed 
by several investigators. A slightly modified version of 
the computer program mentioned above also fails to fit the 
50v mass spectral changes observed as temperature rises 
from 150 to 1000°C. The results confirmed the conclusion 
that the combination of a simple decomposition reaction 
scheme based largely on thermochemical data and the new 
distribution function for the internal energy E of the 
molecule-ions gives only a rough approximation to the 
competing reactions responsible for the decomposition 
of C,H,* ions in the mass spectrometer. 
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THE MERCURY PHOTOSENSITIZED OXIDATION 
OF DIBORANE 


(L. C. Card No. Mic 60-2685) 


Francis P. Fehlner, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: R. L. Strong 


The gas-phase reaction of oxygen atoms with diborane 
has been studied kinetically using standard vacuum tech- 
niques. Oxygen atoms were produced by the mercury 
photosensitized decomposition of nitrous oxide: 


° 


2537 A 


Hg(6"S,) + h » ———> _ Hg(6°P,) 


Hg(6°P,) ¥ N2O a> No a O +r Hg(6'S, ) . 


Initial rates for the reaction were obtained by photolyz- 
ing a mixture of diborane and nitrous oxide, and then 
analyzing for products. Those found were hydrogen, 
nitrogen (internal actinometer), tetraborane, penta- 
borane-9, and a white solid. It was significant that neither 
molecular oxygen nor “intermediate,” as found in the slow 
oxidation of pentaborane, was recovered. 

The experimental rates, corrected for the mercury 
photosensitized decomposition of diborane, compared 
favorably with those calculated from the following mecha- 
nism (assuming a steady-state concentration of the inter- 
mediates): 


O + B.H, ———  BH;O + BH; 


wall 
——_> 


BH;O H, + (Solid) 
- ——m > | 
BH, + B23H, ———> B;H;+ Hp 
B,H, + B,3H, ——> B,Hio + BHs 


ome B;H, + 2 Hp 


After approximately twenty per cent of the diborane had 


been reacted, the tetraborane concentration reached a 
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steady state. The following reaction was postulated to 
explain this: 
O + BsHip ——— BH;O + BH, + B.Hy. 


Experimentally, the equilibrium concentration of tetra- 
borane was found to vary inversely with effective light 
intensity to the one-half power, and directly with diborane 
concentration to the three-halves power. This variation is 
in qualitative agreement with that derived from the above 
mechanism. 

From ratios of rate constants, it was estimated that 
initially the tetraborane was formed five times as fast as 
the pentaborane, but that at the steady state it reacted with 
oxygen atoms approximately ten times as fast as the 
diborane. Microfilm $2.50; Xerox $7.20. 152 pages. 


CHARACTERIZATION OF ALUMINUM SALTS 
OF ORGANIC ACIDS BY X-RAY DIFFRACTION 


(L. C. Card No. Mic 60-2686) 


Joseph Fisher, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: Sydney Ross 


The formation of aluminum trisoaps from saturated 
aqueous sodium chloride solutions at 80 to 109°C has been 
demonstrated. The products have been shown by x-ray 
diffraction and by infrared spectra to be identical with the 
aluminum trisoaps produced in non-aqueous solvents. 

While an aluminum trisoap reacts with water resulting 
in the formation of an aluminum disoap and free fatty acid, 
a mixture of an aluminum disoap and free fatty acid, when 
heated, undergoes dehydration forming an aluminum tri- 
soap. This demonstrates that the hydrolysis of an alumi- 
num trisoap is reversible and is therefore governed by 
the laws pertaining to chemical equilibrium. 

When aluminum soaps are prepared in non-aqueous 
solutions, the only chemical compound formed between 
aluminum and fatty acids is the aluminum trisoap. X-ray 
diffraction studies have shown that the so-called chloro- 
disoaps and alkoxydisoaps are actually mixtures of an 
aluminum trisoap and unreacted starting material. 

A new mechanism of the reactions involved in the 
metathesis of aluminum soaps is suggested: When alumi- 
num soaps are precipitated in aqueous solutions, the 
chemical compound initially formed between the aluminum 
ions and the fatty acid ions is the aluminum trisoap, 

AIR;. The aluminum disoaps, AlOHR., are then pro- 
duced by the hydrolysis of the aluminum trisoap. 

By elucidating the reactions that occur during the for- 
mation of aluminum soaps in aqueous and in non-aqueous 
solutions, a consistent picture of the composition, chem- 
istry, and properties of the aluminum soaps has been 
presented. Microfilm $2.50; Xerox $4.80. 94 pages. 
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SIGNIFICANT LIQUID STRUCTURES 
(L. C. Card No. Mic 60-3371) 


Everett Jack Fuller, Ph.D. 
University of Utah, 1960 


Chairman: Dr. Henry Eyring 


The significant structures approach to statistical 
mechanics of liquids is described. Molecules in the liquid 
state, from this point of view, may be regarded as pos- 
sessing solid-like and gas-like degrees of freedom. The 
partition function is obtained as the product of a modified 
solid-like partition function with the exponent (V, /V)N, 
and the partition function for a gas-like structure with the 
exponent (V-V;/V)N. Here V is the liquid volume, V, 
is the solid volume at the melting point, and N is Avo- 
gadro’s number. The ratio V,/V represents the fraction 
of solid-like degrees of freedom in the liquid. 

General calculation techniques are developed for ap- 
plication of the method of significant structures to pure 
liquids. Results of these methods as applied to the rare 
gases, nitrogen, methane, benzene, chlorine, ethane, and 
propane are given, and are compared with experimental 
data from the literature. 

Various attempts to improve the partition function are 
discussed, An empirical calculation to produce better 
agreement with the observed properties of liquids at 
pressures higher than one atmosphere is developed. 

An equation for liquid viscosity, employing the signifi- 
cant structures approach, is obtained and applied to liquid 
argon and liquid methane. 

The liquid partition function is demonstrated to produce 
an equation of state which fits the data very well, over a 
limited temperature range. 

Microfilm $2.50; Xerox $4.00. 73 pages. 


A LIQUID SCINTILLATION COUNTER FOR 
CONTINUOUS INDIRECT MEASUREMENT OF 
BETA ACTIVITY IN CARBON DIOXIDE 
AND MONOXIDE SYSTEMS 


(L. C. Card No. Mic 60-3372) 


Charles Keith Hanson, Ph.D. 
University of Utah, 1960 


Chairman: Dr. John R. Lewis 


A liquid scintillator counting system for detecting and 
estimating beta particles may be used to indirectly meas- 
ure a flow of carbon dioxide or monoxide labelled with 
carbon 14. Carbon dioxide is first reduced to the monox- 
ide by passage over molten zinc at 800°C. This is con- 
verted in turn to a substance soluble in xylene, the solvent 
used in the counter. A fluorescent substance, p-terphenyl, 
is dissolved (4 g/liter) in the xylene. This absorbs energy 
directly from the beta particles or from solvent molecules 
which have been activated and fluoresces at 3400-3700 A’. 
The light flashes are converted to voltage pulses by means 
of photomultiplier tubes. After proper amplification, these 
are counted on a scaler. 

Radioactive carbon monoxide may be converted to 





nickel carbonyl, carbonyl sulfide, or phosgene. Phosgene 
is the only one produced quantitatively by known methods 
of preparation. The beta particles from each substance 
may be detected if the concentration is kept very low. If 
it exceeds a certain value each solute exhibits quenching 
power i.e. it arrests the counting of the beta particles by 
preventing or absorbing the fluorescence of p-terphenyl. 

Absorption spectra of the separate solutions show that 
nickel carbonyl absorbs in the exact range, 3400-3700 A°, 
over which terphenyl emits. The carbonyl sulfide, which 
is the weakest quenching agent, absorbs some energy in 
the range 2700-3400 A° in which p-terphenyl absorbs. At 
high concentration it shows some absorption also in the 
fluorescence band of the terphenyl. Phosgene exhibits 
very strong absorption in the 2700-3200 A° range and 
medium strong in the 3400-3700 A° band. It is very ef- 
fective in preventing fluorescence by the p-terphenyl. 

The quenching power of the phosgene proved to be 
eliminated by putting 3.6 per cent by volume of absolute 
ethyl alcohol in the p-terphenyl, xylene solution. The 
phosgene reacts quantitatively with the alcohol to give 
ethyl chloroformate which exhibits no quenching effect. 

It is possible to convert a stream (6-7 ml/minute) of 
carbon monoxide completely to phosgene by reaction with 
a 4 to 1 excess of chlorine under the influence of light 
from a tungsten filament lamp. The excess chlorine is 
removed by passing the gases over antimony metal. The 
pure phosgene remaining is absorbed in the scintillation 
liquid. 

For making test measurements, gas was produced 
from sodium carbonate solution containing carbon 14. 
Carbon dioxide from an acidified aliquot was reduced to 
the monoxide which was then converted to phosgene. This 
was then absorbed as ethyl chloroformate. Maximum 
count rates from duplicate samples agreed very well. 

Nonradioactive carbon monoxide from a cylinder was 
used to flush a carbon 14 sample through the system to 
final absorption. Ethyl chloroformate from this gas had 
no measurable effect upon count rate whether from back- 
ground or added material. 

Since the maximum count rate obtainable from a given 
sample was known, it was possible from the count rate at 
any time to estimate the fraction of the sample which had 
been absorbed. This indicated the rate of flow of radio- 
active gas into the system. 

Microfilm $2.50; Xerox $4.40. 82 pages. 


THE DECOMPOSITION OF 
NITRIC ACID VAPOR: 
A SHOCK TUBE STUDY BETWEEN 
800-1200° K. 


(L. C. Card No. Mic 60-3805) 


Halstead Harrison, Ph.D. 
Stanford University, 1960 


The decomposition of nitric acid vapor in excess argon 
was studied in a shock tube between 800 and 1200°K. The 
reaction was followed in terms of the appearance of nitro- 
gen dioxide and of the appearance and disappearance of the 
intermediate, NO,. At total concentrations near 107° 
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moles/cc the decomposition is controlled by the uni- 
molecular reaction 


M + HNO, % HO + NO, + M, 
near its second order limit, with 


30.6 +1.8 1000 
2303R #£«T 


=-1 





logio a = 15.2 + 1.0 - (mol/cc)~* sec 


The apparent activation energy is 16.7 Kcal below the 
energy of cleavage of the HO to N bond at the mean effec- 
tive temperature of this study, 955° K. 

The presence in this system of NO, and its rate of 
disappearance agree with previous work on the decompo- 
sition kinetics of nitric acid and nitrogen pentoxide. 

Microfilm $2.50; Xerox $5.00. 100 pages. 


RATE OF THERMAL DEHYDRATION OF 
MUSCOVITE, PYROPHYLLITE AND KAOLINITE. 


(L. C. Card No. Mic 60-3374) 


Joseph Birch Holt, Ph.D. 
University of Utah, 1960 


Chairman: Dr. Ivan B. Cutler 


Information concerning the high temperature reactions 
of complex layer type silicates was found through a kinetic 
investigation of dehydration, i.e., removal of the water of 
crystallization. This type of decomposition belongs to a 
class of solid state reactions which involve the production 
of a gaseous product. For this reason the weight loss 
method was well suited for the determination of the rate of 
dehydration. Muscovite, pyrophyllite, and kaolinite were 
the layer type minerals selected for the research. 

By the use of an automatic thermogravimetric appara- 
tus, weight loss versus time data were collected for 
muscovite at five different temperatures in the range 
738° to 817°C. Initial sample weight rather than the ex- 
ternal surface area was found to be a parameter of the 
rate of weight loss for macrocrystalline muscovite. Upon 
grinding the muscovite to particles smaller than -65 mesh, 
an internal surface area factor strongly influenced the 
rate. This internal surface area was related to disloca- 
tions shown to be present in muscovite. 

A rate equation is presented that explains the observed 
weight loss versus logarithm of time dependence based on 
a model involving a systematic relief of strain during 
dehydration. These findings are supported by infrared 
spectra of muscovite in various stages of dehydration. 

It is also proposed that during dehydration aluminum ions 
in the octahedral layer shift from 6- to 4-coordinated 
positions. 

The dehydration process of pyrophyllite was evaluated 
at five different temperatures in the range from 527° to 
668°C. The absolute rate equation of logarithmic time 
dependence was exactly the same as that formulated for 
muscovite. As with muscovite there was a change of free 
energy of activation throughout the dehydration process. 

In contradiction to muscovite, the contribution to the free 
energy of activation was at least partly enthalpy while with 
muscovite it was an entropy of activation contribution. An 





enthalpy of activation of 14.4 kcal was calculated which 
compares with 90.3 kcal for muscovite. 

The dehydration of kaolinite was carried out ina 
vacuum in order to properly evaluate the kinetics without 
the marked effect of water vapor. Samples of carefully 
fractionated particles were used and the effect of surface 
area determined. At pressures in the order of one micron 
the reaction was found to be diffusion controlled, with 
hydroxyl ions as the diffusing species. An activation 
energy for diffusion of 43.5 kcal was calculated. The sug- 
gested movement of the interface is in a direction parallel 
to either the a or b axis. 

Reduction in the rate of dehydration by water vapor 
was examined and attributed to a decrease in the concen- 
tration gradient of water vapor between the interface and 
the surface of metakaolinite. 

Microfilm $2.50; Xerox $4.40. 85 pages. 


STUDY OF THE SURFACE CHARACTERISTICS 
OF A CARBON BLACK AND SILICA-ALUMINA 
CRACKING CATALYSTS BY GAS ADSORPTION 
AND CALORIMETRIC HEATS OF ADSORPTION 


(L. C. Card No. Mic 60-2687) 


Paul Y. Hsieh, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: Alfred H. Nissan 


1. Low pressure adsorption isotherms of argon and 
nitrogen at 77.5° and 90.1°K. were measured on a carbon 
black (Sterling MT-3100), which had been partially graphi- 
tized in an inert gas at 3100°C. The surface characteris- 
tic of this black corresponds to one (P-33) graphitized at 
2700°C. Kiselev’s equation is applicable for over half 
coverage of the surface. 

2. Adsorption isotherms and calorimetric heats of 
adsorption of ammonia at 0°C were determined on com- 
mercial silica-alumina cracking catalysts that had been 
treated in different ways, namely, virgin, heat deactivated, 
steam deactivated and used catalyst. It was found that: 

(a) The initial heat is high (9-12 kcal./mole) and de- 
creases to a minimum at about one-tenth of the surface 
coverage, then increases sharply to a maximum at about 
five times the surface concentration of the minimum, 
finally decreasing gradually. 

(b) The initial high heat is ascribed to the combined 
effect of the interaction of ammonia with surface protons, 
hydroxyl groups and Lewis acid sites. 

(c) The abnormally high adsorbate-adsorbate interac- 
tion energy is ascribed to coulombic forces superimposed 
on the van der Waals’ and dipole interactions. 

(d) The strength and distribution of the surface acid 
sites are qualitatively forthcoming from the present study. 

Differential heat determination elucidates the distribu- 
tion of acid strength over the whole catalyst surfaces, and 
shows that the surface nature of the more active is differ- 
ent from the less active catalysts. 

(e) Ammonia adsorption can also be used for quantita- 
tive determination of the total acid content, and may be so 
used for control purposes. 

3. Total acidity and percent reactive alumina were 
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measured in aqueous solution, by previously published 
methods. The total acidity correlates relative catalytic 
activity better than does percent reactive alumina. Total 
acidity when measured in aqueous suspension gives higher 
values than when measured on the dry catalyst. 

Microfilm $2.50; Xerox $5.40. 106 pages. 


KINETICS OF OXIDATION OF SILICON CARBIDE 
(L. C. Card No. Mic 60-3375) 


Paul J Jorgensen, Ph.D. 
University of Utah, 1960 


Chairman: Dr. Ivan B. Cutler 


The rate of oxidation of silicon carbide was measured 
in an atmosphere of dry oxygen and also in partial pres- 
sures of oxygen and partial pressures of water vapor, 
between the temperatures of 900°C and 1600°C. The rate 
was studied by using a thermogravimetric apparatus, 
consisting of a helical quartz spring, cathetometer, and 
an electric furnace heated by MoSi2 elements. 

The rate of oxidation was first studied in the presence 
of dry oxygen at atmospheric pressure and was found to 
be diffusion controlled. The effect of surface area was 
determined, and a correlation between the various sizes 
of silicon carbide powder was made with the aid of an 
equation derived on the assumptions that (1) the reaction 
was diffusion controlled, (2) the particles were essentially 
spherical, and (3) the interfacial area was constantly 
changing. The derived equation, which is a modification 
of the parabolic rate law, was 


2 2? 


[1 - (1-R)/°] — k't 


oO 


where R is the fraction of the reaction completed, A is 
the distance of successive ion jumps during diffusion, r, 
is the initial radius of the silicon carbide particles, k' 
is the specific rate constant, and t is time. 

The products of oxidation in oxygen at atmospheric 
pressure were found to be amorphous silica and cristobal- 
ite, depending on the temperature. 

The diffusion rate constant was found to vary with the 
logarithm of the partial pressure of oxygen according to 
the theory of oxidation of thin films as proposed by Engell 
and Hauffe. This theory involves the transport of cations 
through the film to the surface and follows the parabolic 
rate law 


dx _ k 

dt x 
where the constant (k) is defined as 

Vv... NyV,d°k' a 
k = 4N (In Po, + Inn’K"’) 

where V,, is the molar volume, n, is the concentration 
of diffusing cations, p, is the charge on the cations, N is 
Avogadro’s number, n is the number of quasi-free elec- 
trons, and K" is a constant. The activation energy 
obtained from this theory was 48.8 kcal. per mole. An 
alternative explanation based on the change of free energy 
with the surface coverage was also found to fit the data, 








This model gave an activation energy of 45.5 kcal. per 
mole, and a heat of adsorption of -10 kcal. per mole. The 
oxide film in partial pressures of oxygen was amorphous 
Silica. 

The diffusion rate constant was also found to vary with 
the logarithm of the partial pressure of water vapor. The 
Engell and Hauffe theory of thin film oxidation correlates 
the kinetic data, giving an activation energy of 24.4 kcal. 
per mole. The mechanism of the change of free energy 
with the surface covered did not fit the kinetic data in the 
case of oxidation in water vapor. The oxide film in partial 
pressures of water vapor was cristobalite or tridymite, 
depending on the temperature. 

The rate of oxidation was controlled by the diffusion of 
an ionic species, which could be one of the following ions 
(O-, Sit*, C**). The difference in activation energies 
between oxidation in partial pressures of oxygen and water 
vapor was probably due to the difference in the nature of 
the oxide film. Microfilm $2.50; Xerox $4.00. 72 pages. 


ACTIVITY OF CHROMIA-SILICA AS A 
DEHYDRO-AROMATIZATION CATALYST 


(L. C. Card No. Mic 60-3595) 


Gwan Kim, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Knut A. Krieger 


The effect of small amounts of silica in chromia 
catalysts for the conversion of n-heptane into toluene has 
been studied by the use of a flow system. The decrease 
in catalytic activity with running time was traced by means 
of gas chromatography. A catalytic activity maximum was 
observed at about 4.7 weight per cent silica. The position 
of this maximum was found to depend in part on the 
process of activation of the catalyst. X-ray diffraction 
showed that the crystallinity increased during the course 
of a reaction run, and that the net increase in crystallinity 
during a run was considerably reduced by the addition of 
small amounts of silica. Of the various factors determin- 
ing the stability of these catalysts, crystallinity increase 
during a reaction was found to be of primary importance. 
Greater catalytic activity was always associated with 
greater stability of the catalyst. Surface areas increased 
with increasing amount of silica, giving a maximum at 
about 8.5 weight per cent silica. The amount of hydrate 
in the catalyst also showed a flat maximum at about 4.7% 
silica, and there is some evidence that the hydrate con- 
tributes to the activity. The apparent energy of activation 
was found to increase with increasing amount of silica, 
starting from 28 kcal./mole for a pure chromia catalyst. 
The only simple picture that could approximately explain 
the result was the assumption that the observed rate of 
reaction is directly proportional to the number of hydrated 
chromia sites, and that the essential nature of the active 
centers does not change with the catalyst composition. 
The presence of a maximum in the observed catalytic 
activity is considered to be due to the dual function of 
silica which, in part, suppressed crystallization of 
chromia, and, in part, increased the hydrate content. 

Microfilm $2.50; Xerox $5.00. 97 pages. 
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POLAROGRAPHY IN ANHYDROUS 
ORGANIC SOLVENTS: CARBONYL COMPOUNDS 
IN METHANOL. 


(L. C. Card No. Mic 60-2619) 


Sol M. Kipnes, Ph.D. 
Temple University, 1954 


The use of organic solvents in polarography has re- 
cently been investigated for the purpose of extending this 
analytical method to materials that have an inadequate 
water solubility, or where anhydrous conditions must be 
maintained. Organic media present difficulties caused 
chiefly, by their poor solvent ability for the electrolytes 
required in polarographic procedures, and their relatively 
high viscosity coefficients. 

The suitability of anhydrous methanol as the electro- 
lytic solvent for polarographic reductions of a variety of 
carbonyl compounds has been indicated by the present 
study. Well defined waves were obtained for alpha and 
beta dicarbonyls and carbonyl compounds conjugated with 
a double bond. Conformance with the Ilkovic relation, 
ig = kC, was shown within the thousandth molar range. 
Diffusion currents proved to be higher in methanol than 
in water, as anticipated from the higher viscosity of the 
latter. However, a study of the diffusion currents of 
diacetyl in a series of methanol-water mixtures of vary- 
ing composition indicated that the product, ig x 72, was 
not constant. 

Waves were not obtained with simple carbonyl com- 
pounds, This failure is attributed to the limitation im- 
posed upon the applied voltage span by the decomposition 
of the supporting electrolytes, lithium chloride and 
tetraethylammonium bromide. 

The cell arrangement provided for a large surface 
area for the internal reference anode, a mercury pool, 
which was set only a short distance from the dropping 
mercury cathode. This combination contributed to the 
low and negligible resistance of the solutions, thus 
obviating IR corrections and avoiding the formation of 
long drawn out waves. 

Microfilm $2.50; Xerox $3.00. 47 pages. 


THE ANNEALING OF RADIATION DAMAGE IN 
SILVER ACTIVATED PHOSPHATE GLASS 


(L. C. Card No. Mic 60-2688) 


Raymond A. Kramer, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: R. A. Osteryoung 


A study was made of the kinetics of the annealing of 
color centers introduced in silver activated phosphate 
glass (SAPG) by gamma radiation from Co”. The anneal- 
ing was studied at temperatures between 150° and 300°C 
and over a concentration range of color centers which 
varied by a factor of four. The study was performed ina 
Spectrophotometer designed for high temperature work. 
Results of the study showed that the fraction annealed () 
is a function of the square root of the annealingtime (t 2) 
and the diffusion together of “F” centers and “V” centers 





formed by gamma irradiation is presented as explaining 

the annealing curves obtained. An energy of activation of 
12.3 K cal/mole for the diffusion was calculated from an 
Arrhenius plot of the initial slope of Y versus tz 

The radiophotoluminescence of SAPG was observed at 
various stages of annealing. A weak fluorescence can be 
observed in the unirradiated glass. A much more intense 
fluorescence is induced initially at 650 millimicrons (my) 
in gamma irradiated SAPG. However, after partial an- 
nealing, a new radiophotoluminescence appears at 470 mu. 
Eventually, this peak overshadows the 650 my peak. 
Finally, after several hours at 350°C, all radiation effects 
disappear. 

The following mechanism is proposed to explain the 
annealing data and the fluorescent properties of irradiated 
SAPG. Electronically excited “F” centers associated with 
silver ions are formed close to “V” centers from which 
they obtained their electrons to form said “F” centers. 
The “F” centers and “V” centers in these pairs diffuse 
toward each other and at a separation radius (r,) recom- 
bine. However, the electronically excited “F” centers also 
decay by a first order process to a less excited state and 
inhibit the annealing of the radiation damage. The energy 
separation of the fluorescent bands of 17 K cal/mole is 
indicative of the change in the energy levels of the “F” 
centers. A second order differential equation is proposed 
to explain the rate of annealing of color centers in SAPG. 

Microfilm $2.50; Xerox $4.80. 95 pages. 


A THERMODYNAMIC STUDY OF THE 
SYSTEM SODIUM SULFITE-SODIUM 
BISULFITE-WATER AT 25°C. 


(L. C. Card No. Mic 60-3870) 


Robert Sylvester Morgan, Ph.D. 
The Institute of Paper Chemistry, 
affiliated with Lawrence College, 1960 


Chairman: Edward F. Thode 


A thermodynamic study was made on the system so- 
dium sulfite-sodium bisulfite-water at 25°C. Sufficient 
thermodynamic data were taken to permit the calculation 
of the activity coefficients of sodium sulfite and sodium 
bisulfite in the various solutions of the system and to 
determine the composition of the various solutions of the 
system. The significance of these results is discussed 
together with the applicability of the thermodynamic ap- 
proach used in this study to future studies. 

The basic thermodynamic approach used in this study 
was the determination of the equilibrium composition of 
the various solutions of the system from the expression 
for the equilibrium constant for the following equation: 


Na,SO, (aq) sf 802(4q) 7" H,0;;) = 2 NaHSOx(aq) 


The expression for the equilibrium constant was written 
in terms of the mean ionic activity coefficients of sodium 
sulfite and sodium bisulfite, the molalities of sodium sul- 
fite and sodium bisulfite, and the activities of sulfur 
dioxide and water. The compositions were determined 
by evaluating the quantities in the equilibrium constant 
expression except for the two molalities and by solving 
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the resulting equation simultaneously with the material 
balance equation for the total sodium in the system. 

The other quantities in the equilibrium constant equa- 
tion were evaluated as follows: (a) the mean ionic activity 
coefficients of sodium sulfite in sodium sulfite solutions 
by the standard isopiestic vapor-pressure comparison 
technique; (b) the mean ionic activity coefficients of 
sodium bisulfite in sodium bisulfite solutions and the 
mean ionic activity coefficients of both sodium sulfite and 
sodium bisulfite in sodium sulfite-sodium bisulfite solu- 
tions from the appropriate forms of a modified McKay- 
Perring equation using the isopiestic vapor-pressure data 
cited in a and additional vapor-pressure data measured 
on sodium bisulfite solutions using a dynamic gas satura- 
tion vapor-pressure technique; (c) the activities of sulfur 
dioxide and water from the vapor-pressure data cited in 
a and b; (d) the equilibrium constant from values of the 
first and second ionization constants of sulfurous acid 
found in the literature. The results showed that: (a) a so- 
dium sulfite solution contains less than 0.2 mole percent 
of constituents other than sodium sulfite in the solution at 
a concentration of 0.1 molal; this quantity decreases with 
increasing concentration until at 2 molal it is about 0.015%; 
(b) a sodium bisulfite solution contains about 0.8 mole 
percent of constituents other than sodium bisulfite in the 
solution at a concentration of 0.1 molal; this value de- 
creases with increasing concentration until at 6 molal it 
is about 0.03%; (c) the composition of the various sodium 
sulfite-sodium bisulfite solutions is essentially the same 
as that calculated stoichiometrically until the ratio of 
total sulfur dioxide to total sodium in the system exceeds 
0.9; when this ratio increases from 0.9 towards 1.0 the 
sodium sulfite-sodium bisulfite solutions approach sodium 
bisulfite solutions and have moles of constituents present 
differing proportionately from the stoichiometric amounts. 

It is believed that this study represents the first at- 
tempt to make a thermodynamic study of mixed electrolyte 
solutions involving chemical reaction. This is particularly 
significant when it is realized that there is no known 
analytical method whereby the composition of a mixed 
electrolyte solution involving chemical reaction can be 
ascertained. The methods of calculation used in this 
study indicate the general usefulness of the McKay- 
Perring equation for the calculation of activity coefficients 
of the constituents of mixed electrolyte solutions. Indeed, 
the most promising approach to future study of complex 
electrolyte solutions appears to be the application of the 
McKay-Perring equation to isopiestic vapor-pressure 
data. Microfilm $2.50; Xerox $6.00. 124 pages. 


DISSOCIATION EQUILIBRIA OF 
SPHERICAL AND DISK-SHAPED IONS 
IN SULFUR DIOXIDE SOLUTION 


(L. C. Card No. Mic 60-3475) 
Peter Pappas, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Norman N. Lichtin 


Conductivity data have been obtained for solutions in 
liquid sulfur dioxide for ionophores composed of either 





spherically symmetrical or planar ions. Established 
methods have been employed to secure thermodynamic 
equilibrium constants (Kexp.) and limiting equivalent con- 
ductances (~.) from the data. 

By arbitrarily adopting the crystallographic radius of 
the potassium ion as both its radius of closest approach 
in ion pairs and its hydrodynamic radius in liquid sulfur 
dioxide solution and assuming that the radius of an ion is 
independent of its counter ion, three “radii” can be as- 
signed to each ion: 


(1) R(cryst.), the crystallographic ionic radius of ele- 
mental ions and, for other ions, the radius calculated 
from bond distances and angles and van der Waals radii; 
for planar ions this is taken as the longest radius about 
the centre of gravity. 


(2) Riso,), the Bjerrum radius, calculated from Kexp. by 
means of Bjerrum’s equation. 


(3) Ristokes)» the hydrodynamic radius calculated from 
/A.o by means of Stokes’ equation. 


Values of the three radii are assembled in Table I. 


TABLE I 
Ionic Radii in A at 0°C. 





R(cryst.) R(stokes) 


Riso.) 


1.81 1.63 
1.95 1.95 
2.17 2.20 
2.8 1.26 





1.84 
2.10 
2.20 
2.73 


(1.33) 
1.44 
1.71 


(CsHs)sC* 





Agreement among the various radii of the anions is 
remarkable. In every case excellent agreement is found 
among R(Stokes), R(cryst.), and Riso.), except for 
BF, and ClO,. For each of the latter two ions Riso.) 
is virtually identical with the van der Waals radius of 
oxygen (1.4A) and fluorine (1.35A) respectively. 

For most of the cations, Riso.) is in excellent agree- 
ment with R(cryst.). However, Ristokes) for each of these 
cations is much smaller than Riso.) or R(cryst.). 

It has therefore been established that for liquid sulfur 
dioxide surprisingly good agreement is observed between 
Bjerrum distances of closest approach (a) calculated 
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from Kexp. and sums of ionic radii for both spherical and 
disk shaped ions. Further, the mobility of the anions 
measured is accurately predicted by Stokes Law assuming 
crystallographic or van der Waals radii. 

Solutions of potassium bromide have been measured at 
five temperatures providing, together with earlier work 
data at seven temperatures in the range of +0.12°C. to 
-24.99°C. AHeéxp. is found to be constant over this tem- 
perature range, with a value of -4.77 Kcal/mole. 

Microfilm $2.90; Xerox $10.15. 222 pages. 


THE DIRECTIONAL PROPERTIES OF THE 
VALENCE BONDS OF NITROGEN. AN ELECTRIC 
MOMENT STUDY OF TRIARYLAMINES. 


(L. C. Card No. Mic 60-3606) 


Robert A. Prosser, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. John G. Miller 


The problem considered by the above thesis is the 
configuration of triphenylamine and the fluoro, chloro, 
bromo, and iodo tris(p-halophenyl)amines. (Subsequent 
data on these compounds will be reported in the foregoing 
order.) 

The technique used was that of dipole moments. The 
dielectric constant, refractive index, and specific volume 
were determined for a series of dilute solutions of known 
weight fraction. Values of the dielectric constant, refrac- 
tive index, and specific volume were then obtained at 
infinite dilution by extrapolation using the least-squares 
technique, and these values were used to determine the 
molar polarization, molar refraction (sodium D line), and 
the dipole moment. 

The following dipole moments of triphenylamine were 
found in the literature: 0.26, 0.65, and 0.71 D. The first 
moment value indicates that triphenylamine is practically 
flat; the other two subsequent values, however, cast 
serious doubt on this conclusion. Investigation of the 
resonance possibilities indicates that the total amount of 
resonance decreases from aniline to diphenylamine to 
triphenylamine. Hence, there is apparently no reason 
why the configuration of triphenylamine and the tris(p- 
halophenyl)amines should be anything other than nearly 
tetrahedral. 

The dipole moments of the above compounds were 
therefore determined and are: in benzene, 0.72, 0.82, 
0.64, 0.69, and 0.54 D; in carbon tetrachloride 0.64, 
0.64, 0.50, 0.57, and 0.75 D. Using these dipole moments 
the /CNC angles were computed to be 110°, 108.5°, 112°, 
111.5°, and 111.5° in benzene and 111.5, 111.5°, 115°, 
113.5°, and 113° in carbon tetrachloride. The ZCNC 
angles for triphenylamine were obtained by utilizing the 
known interaction moments for the p-haloanilines and 
dimethyl p-haloanilines. Consequently it was concluded 
that triphenylamine and the four tris(p-halophenyl)amines 
are very nearly tetrahedral. 

It has been found that colorless solutions of triphenyl- 
amine and the four tris(p-halophenyl)amines in hexane 
(benzene free) become colored on exposure to daylight or 
to intense ultraviolet light. The u.v. spectrum of triphenyl- 





amine shows peaks at 209 and 298 my and a shoulder at 
about 228-230 my. Other spectra of triphenylamine re- 
ported in the literature show the same peaks and shoulder; 
however, the relative heights of the shoulder varied. 
Further u.v. irradiation caused the shoulder to grow 
rapidly into a peak at 240 mu. Since in the partially de- 
composed solution of triphenylamine in hexane both 
diphenyl- and triphenylamine will be present, a resulting 
peak should be between the peaks of diphenyl- and tri- 
phenylamine. Consequently, the requisite peaks for the 
decomposition products will be at 240 and approximately 
275-285 mu. The literature showed that the presence of 
oxygen was a factor when subjected to short periods of 
intense u.v. light. Possible products of the reaction be- 
tween triphenylamine and oxygen are quinone and diphenyl- 
amine. The peaks for these compounds are at 240 and 
285-290 my respectively. On decomposition a solution of 
triphenylamine in hexane turns yellow and its dielectric 
constant increases. The color of quinone is yellow, and 
since the dipole moment of diphenylamine is 1.08 D 
whereas that of triphenylamine is 0.72 the dielectric con- 
stant would be expected to increase. Diphenylamine and 
quinone therefore appear to be reasonable products of the 
decomposition of triphenylamine in hexane under the 
stimulus of u.v. light. The fact that the shoulders at 
228-230 mu were there from the start indicates that the 
samples used in the dipole moment determination were not 
pure as received. However, since the shoulders were 
relatively small, the increase in moment not very large, 
and all feasible precautions against u.v. light had been 
taken during purification, the contamination was ignored. 

Circuitry was described for the maintenance of a highly 
constant temperature (30.000 + 0.002°) in a 50 gallon 
oil-filled thermostat used for the measurements. 

An equation relating the probable error in the slope 
(e.g., rate of change of dielectric-constant with weight 
fraction) to the probable error in the ordinate was derived 
and shown to be independent of the values of the ordinate. 
Using this equation it was shown that if the probable error 
in the ordinate is known and if a desired value is assigned 
to the probable error in the slope the number and spacing 
of the weight fractions needed can be determined. 

Microfilm $2.50; Xerox $6.80. 145 pages. 


PART I. RANDOM WALK AND 
RELATED PHYSICAL PROBLEMS. 
PART Il RELAXATION THEORY OF 
CREEP OF METALS. 
PART II. RELAXATION THEORY OF TRANSPORT 
PROBLEMS IN CONDENSED SYSTEMS. 


(L. C. Card No. Mic 60-3377) 
Francis Hayin Ree, Ph.D. 
University of Utah, 1960 


Chairman: Henry Eyring 


PART I 


A general formulation is given for the time-dependent 
concentration of particles in every potential well of a 
multi-barrier system. Theparticles at every state proceed 
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by random walk in a given multi-barrier potential profile. 
The concentration is obtained in the form of the solution 
of a matrix differential equation. The solution is a func- 
tion of time, the eigenvectors and eigenvalues of the 
matrix, A, which contains specific rate constants (transi- 
tion probabilities per unit time) of the particles for jump- 
ing over barriers. In the case of the nearest neighbor 
transitions, the eigenvalues and eigenvectors for a poten- 
tial profile having ail equal forward transition probabili- 
ties, b, and all equal backward transition probabilities, a, 
are solved. Also the eigenvalues and eigenvectors for a 
potential profile with alternating forward and backward 
transition probabilities are given. The eigenvalues and 
eigenvectors for a uniform multi-barrier, with only 
nearest neighbor transition probabilities, are introduced 
into the general solution, and two solutions are obtained: 
one is for the case where no production of particles exists 
and initially the particles are only in the zero*® well, and 
the other is for the case where the production exists at 
the zero*® well only to maintain a constant concentration 
at the zero‘® well. Both cases reduce to simpier forms, 
involving the modified Bessel functions of various orders. 
The formulas obtained are more general than the solutions 
obtained by solving the Fick’s diffusion equation or by the 
method used by Chandrasekhar. The method of steepest 
descents is used to see the equivalence of the two ap- 
proaches in the case of diffusion. Next, the phenomena 
involving mean first passage time of a “random walker” 
are discussed in terms of our approach, and examples 
are given. 

The mean first passage time, <t>, of the “random 
walker” in a potential profile (cf. Figure 10) is considered. 
If 6'/2RT > 3/(N+1), and unless 6'/2RT <1, <t> can 
be expressed as follows: 


; <t>eq 
4csinh’(6'/2RT) 





<t> 


where c is the ratio of the forward transition probability 
to the backward transition probability, and <t>.q is the 
mean first passage time derived from the equilibrium 
theory of a unimolecular type kinetics. The above expres- 
sion reduces approximately to <t>eq when 6' > 2RT. 
Thus, the equilibrium theory becomes a special case of 
the random walk treatment. 


PART I 


A model for explaining secondary creep at high tem- 
peratures is proposed. Applying rate-process theory to 
this model, an equation for secondary creep rates is 
derived. This equation is applied to creep of aluminum, 
aluminum base alloys, and nickel with good results. 


PART II 


The historical development of the relaxation theory of 
transport problems in condensed systems is reviewed. 

The Ree-Eyring theory of non-Newtonian flow is applied 
to flow curves which do not involve structural changes in 
the flow systems. The theory is used in deriving the func- 
tion for radial distribution of flow velocities in a tube of 
circular cross section and is shown to represent correctly 
the velocity profile for non-Newtonian substances. Eyring’s 
earliest theory of diffusion is improved by introducing the 
factor —, which represents approximately the number of 


The items follou 





neighboring solvent molecules lying in the plane normal 
to the flow direction. ~ is usually 6, as expected, except 
where solvation occurs. The fact that é = 6 supports a 
quasihexagonal close packing structure for liquids. 
Microfilm $2.50; Xerox $7.40. 159 pages. 


TRANSIENT ELECTRODE POTENTIALS 
OF MERCURY 


(L. C. Card No. Mic 60-3379) 


Carl David Spear, Ph.D. 
University of Utah, 1960 


Chairman: Dr. Milton E. Wadsworth 


The transient potentials of mercury have been studied 
as a function of electrolyte, concentration, partial pres- 
sure of oxygen, pH, and the common ion effect. The decay 
potentials were also recorded for each experiment. The 
potential transients were produced by expanding a mercury 
surface in contact with an electrolyte at a constant rate 
analogous to stretching a wire at a constant rate. Mercury 
being a liquid can be expanded without increasing surface 
irregularities and internal strain. This property was the 
major reason in choosing mercury for these studies and 
it has been demonstrated experimentally that internal 
strain is not necessary for the development of transient 
potentials. Other advantages of mercury are: extensive 
available potential, overpotential, and electrocapillarity 
data. 

Mercury in contact with an inert salt solution ap- 
proaches an ideal polarizable electrode, that is, usually 
negligible quantities of charge cross the metal-solution 
interface. Therefore, in expanding a mercury surface it 
is usually only necessary to account for the flow of ions 
into the electrical double-layer that exists at the metal- 
solution interface. A correlation of the variables which 
control the transient potential for such a system has been 
made. It relates the chloride ion activity (a non-reactive 
ion) and the expansion rate to the transient potentials 
developed. 

When oxygen is present in the electrolyte the solution 
is no longer inert and the reduction of oxygen permits 
charge to cross the metal-solution interface. A semi- 
quantitative correlation is made which brings out the 
nature of the competing reactions that govern the transient 
potentials developed in this system. 

The oxygen free hydroxyl ion system appears to be 
anomalous, in that the system does not behave like the 
oxygen free chloride ion system. However it appears that 
the results with this system may be explained if one con- 
siders the expanding mercury electrode to exhibit over- 
potential, i.e., as a nearly ideally polarized electrode with 
leakage. 

The observed influence of pH effect on the expanding 
mercury electrode reveals that the transient potentials 
are almost independent of the pH until a pH of 10 is 
reached, For pH’s of 10 and above the potentials are pH 
dependent. This phenomenon is explained by the adsorp- 
tion equilibrium relations between mercury ions and the 
chloride and hydroxyl ions in the electrolyte. 

The nature of various salts on the transient potentials 
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has shown that when oxygen is present in the electrolyte 
the anion of the salt which gives the lowest activity of Hg 
ions in solution develops the largest negative potentials. 

The effect of a common ion on the transient potentials 
for an expanding mercury electrode has been studied. 

A correlation may be made between the mercuric ion 
concentration as well as between the expansion rate of the 
electrode with the transient potentials developed. 

The log (time) plotted against the decay potentials 
gives a straight line. The slope of these curves is the 
Tafel b from which the familiar a of Tafel may be calcu- 
lated. The a’s calculated in this manner are consistent 
with those obtained from overpotential measurements and 
justify therefore the interpretation presented herein that 
a is a charge or screening constant associated with 
polarization of the electrical double-layer. 

Microfilm $2.50; Xerox $5.20. 105 pages. 


THE CRYSTAL AND MOLECULAR 
STRUCTURE OF (PCF;,), 


(L. C. Card No. Mic 60-3542) 


Carol Joyce Spencer, Ph.D. 
University of Minnesota, 1960 


Visual estimates of 2078 reflections obtained with CuKa 
and MoKa radiation from a single crystal of (PCF;),; 
(m.p. - 33°C) at -100°C indicated four molecules ina 
unit cell having symmetry,P2,/n and parameters a = 
9.87, b = 9.78, c = 16.67 A and 8 = 103°0'. 

The P, ring is highly distorted by the mutual steric 
interaction of the CF; group (one on each P), and by one 
interesting non-bonding F---P distance of 3.04 A, shorter 
than the van der Waals distance of 3.25 A and shorter 
than any other F---P contact between atoms not bonded 
through C. 

Average distances are P-P = 2,224 + 0.007 A, P-C = 
1.91 + 0.02 A, C-F = 1.35 + 0.03 A. The P-P-P angles 
vary from 94.6 to 107.5° (+ 0.4°). The structure was 
determined by location of the P,; ring in the Patterson 
function, and by successive Fourier and least squares 
refinement of the three dimensional data on the IBM 704. 


Agreement factors of R= £|| F,| - | Fe||/2|Fo | = 
0.18 and r=Sw||F,|? - |F.|?|2/Dw|F |* = 0.14 do 


not include the anisotropic thermal motions of the P,; ring 
along approximately the x direction, and the torsional 
oscillation of CF; about the P-C bonds. 

Microfilm $2.50; Xerox $3.00. 41 pages. 





ATACTIC AND ISOTACTIC 
POLY(PROPYLENE OXIDE)— 
PHYSICAL-CHEMICAL STUDIES. 


(L. C. Card No. Mic 60-3614) 


Salvatore S. Stivala, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Professor Robert E. Hughes 


A series of physical-chemical studies was conducted 
on isotactic and atactic poly(propylene oxide). The 
polymer was prepared by polymerizing propylene oxide in 
sealed tubes at 70°C using aluminum isopropoxide and 
zinc chloride as catalysts. The isotactic and atactic poly- 
mers were separated from the polymer mixture and frac- 
tionated into ten sharp atactic and twenty sharp isotactic 
fractions. Crystallinity was ascertained from x-ray 
diffraction. 

The integral and differential distribution curves of the 
atactic whole polymer and the isotactic whole polymer 
were very broad, indicating a large amount of low molecu- 
lar weight material present in the bulk polymers. 

Solutions of the isotactic and atactic fractions were 
studied by light scattering and viscosity techniques in 
o-dichlorobenzene at 25°C. The following intrinsic 
viscosity-weight average molecular weight relationship 
was obtained: 


[n] = 1.92 x10 My” (1) 


The above relationship was found to be identical for both 
isotactic and atactic poly(propylene oxide). The flexible 
nature of the chains makes both isotactic and atactic 
forms essentially random coils in solution and minimizes 
any differences in their solvent interactions. ‘ 

The root-mean-square end-to-end distances, (r?) / re 
for the higher molecular weight fractions were determined 
from dissymmetry data. The universal parameter for 
several of the high fractions was found to approach the 
value of 2.1x 10”. The following root-mean-square 
end-to-end distance vs. weight average molecular weight 
relationship was obtained: 


(F?)'/? = 9.72 x 107? M,"™ (2) 


The above relationship applies to both the isotactic and 
atactic poly(propylene oxide). 

Some light scattering anomalies of poly(propylene 
oxide) solution (in o-dichlorobenzene at 25°C) were ob- 
served. These were in the nature of distorted Zimm plots. 
Light scattering at elevated temperatures indicated some 
evidence of molecular clustering. The isotactic forms 
were found to fluoresce appreciably and to require ap- 
preciable depolarization corrections (somewhat unreliable 
due to fluorescence). Fluorescence was not exhibited by 
the atactic forms and depolarization corrections were 
small. It was found that the light scattering of poly- 
(propylene oxide) is influenced in some manner by molecu- 
lar clustering and fluorescence. The solvent, o-dichloro- 
benzene, intensifies the light scattering difficulties by 
virtue of its polar nature and of its relatively high scat- 
tering. 

The melting points of the isotactic fractions were 
studied as a function of the number average degree of 
polymerization. The observed depression of the equilib- 
rium melting temperature associated with the disappearance 
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of the last traces of crystallinity was compared with the 
melting point depression calculated from Flory’s equation 
which considers the chain ends as thermodynamic diluents. 
The observed values were found to be considerably lower 
than those calculated from the Flory equation. This sug- 
gests that the marked decrease in melting temperature 
with decrease in molecular weight is due to varying de- 
grees of tacticity, i.e. stereoblocking in the polymer. 

Preliminary work on poly(phenyl glycidyl ether) indi- 
cated that this polymer would present many difficulties in 
dilute solution studies. 

The melting point of the crystallizable poly(phenyl 
glycidyl ether) was determined from dilatometric meas- 
urements to be 205°C. 

X-ray diffraction data obtained from unoriented and 
oriented crystalline poly(phenyl glycidyl ether) showed that 
both the positions and the intensities of the diffraction 
maxima are markedly affected by the degree of orientation 
in the sample. These effects are much more pronounced 
for this polymer than for the related polymers poly- 
(propylene oxide) and poly(epichlorohydrin). Both poly- 
(propylene oxide) and poly(epichlorohydrin) exist in an 
extended planar conformation corresponding to a transla- 
tional identity period 7.1 angstrum. A translational iden- 
tity period of 5.53A° was found for highly oriented samples 
of poly(phenyl glycidyl ether). Thus the chain is consider- 
ably coiled or folded and the bulky side groups may require 
marked changes in the conformation as orientation in- 
creases. An analysis of the structure would require 
detailed consideration of these factors. 

Microfilm $2.50; Xerox $8.60. 188 pages. 


MOLECULAR REORIENTATION OF 
SOME FATTY ACIDS WHEN IN CONTACT 
WITH WATER 


(L. C. Card No. Mic 60-4647) 


Peter Nicholas Yiannos, Ph.D. 
The Institute of Paper Chemistry, 
affiliated with Lawrence College, 1960 


Adviser: John W. Swanson 


The problem of molecular reorientation of fatty acid 
surfaces in contact with water was tackled theoretically 
by using the Maxwell-Boltzmann statistical distribution 
and interfacial tensions. This type of analysis revealed 





that 50% of the molecules at the top molecular layer of 
any long fatty acid would reorient themselves so that the 
carboxyl groups would face the water. The rate of re- 
orientation was estimated using the absolute theory of 
reaction and assuming the energy of activation to be equal 
to the cohesive energy of the molecules of the acid. These 
estimates indicate that the rate of reorientation is very 
slow for the 18-carbon atom acid and quite fast for the 12 
and 14-carbon atom acid. 

The experimental approach to the problem consisted of 
studying the wettability of both monolayers and multilayers 
of fatty acids on solids. Mixed monolayers (Langmuir 
type) of stearic acid and stearyl alcohol on copper allowed 
the preparation of a surface with variable ratios of mobile 
and stationary molecules. A similar surface was prepared 
by depositing a monolayer of stearic acid on silver and 
allowing it to age for a giventime. Stearic acid reacts 
chemically with copper rather quickly while stearyl alco- 
hol does not. Stearic acid, on the other hand, reacts with 
silver very slowly. The study of reproducibility and 
stability of the monolayers was facilitated by the use of 
radioactive acid or alcohol. The wettability of the mono- 
layers was studied by photographing a droplet of water at 
different intervals of interfacial aging. Experiments with 
this type of monolayers showed that the reduction in con- 
tact angle upon interfacial aging is related to the mobile 
fraction of the monolayer and is due to molecular reorien- 
tation at the interface and not to moisture adsorption and 
spreading of the solid on the water droplet. 

The wettability of multilayers of stearic acid and sur- 
faces of myristic and lauric acid was studied by allowing 
the droplet to age and photographing it under conditions 
where no evaporation was possible. All three acids showed 
the same contact angle at equilibrium but the rates of 
attaining these equilibrium values were quite different. 

A parallel study of the wettability of paraffin showed that 
the contact angle of such a surface remained practically 
unchanged over a long period of time. Treatment of these 
wettability data (relating the contact angle to the surface 
composition) showed that about 50% of the acid molecules 
at the interface turned towards water at equilibrium. The 
rates of reorientation were close to the rates predicted by 
the absolute theory of reaction using the cohesive energy 
of the acid as the energy of activation. 

The wettability of stearic acid multilayers was studied 
at different temperatures thus allowing for the determina- 
tion of the energy and entropy of activation for the reaction 
of wetting. The results show that the activation energy 
involved during the wetting of stearic acid is approximately 
equal to the cohesive energy of the acid molecules. 
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ECONOMICS, GENERAL 
AGRICULTURAL SURPLUS DISPOSAL 
AND FOREIGN AID 


(L. C. Card No. Mic 60-4379) 


Charles William Hultman, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Walter Krause 


The U. S. Government, during recent years, has en- 
gaged in special operations intended to channel particular 
domestically-produced agricultural commodities, re- 
garded as “surplus” in light of the country’s agricultural 
price-support program, to foreign locales, very largely 
in terms of a central rationale to the effect that commod- 
ities so supplied comprise a form of foreign aid useful in 
promotion of economic development in underdeveloped 
countries--and, hence, also useful in promotion of this 
country’s foreign-policy objectives. From the outset, the 
special disposal operations adopted have been a matter 
for controversy. Some persons have held that the official 
rationale under which operations have occurred is sound, 
and that results conform to avowed expectations. In con- 
trast, others have been prone to criticize these operations; 
to an important extent, these critics have visualized the 
operations as intended, basically, to rid this country of 
“troublesome” surpluses, even to the point of impairment 
of external foreign-policy objectives. 

The present study is aimed at clarification of this con- 
troversy. The central question raised is: Does the sur- 
plus disposal program, as presently constituted and prac- 
ticed, comprise an effective approach by means of which 
this country might assist economic development in foreign 
locales--and also promote its own foreign-policy objec- 
tives? Pursuant to this central question, subject matter 
is then presented in terms of four major topical areas: 
(1) description of the operational framework of the pre- 
vailing disposal program; (2) examination of the alleged 
merits of the program; (3) examination of the alleged 
weaknesses of the program; and (4) over-all appraisal of 
the program, along with an examination of major alterna- 
tives to it. 

First, the disposal “program” at issue in the present 
study is comprised of those operations covered by (1) Sec- 
tion 402 of the Mutual Security Act; (2) Title I of Public 
Law 480--sales for local currency; and (3) Titles II and 
III of Public Law 480--emergency relief and charitable 
contributions. 

Second, in course of examination of the alleged merits 
of the program, the following possible lines along which 
development might be assisted are given attention: 

(1) added food to free-up workers for assumption of other 
tasks; (2) raw materials for new or expanded industry; 
(3) substitutes capable of freeing-up scarce foreign ex- 
change; and (4) generation of local currency then usable 
in development. 
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Third, the following alleged weaknesses of the program 
are then treated: (1) competition harmful to local produc- 
tion comes to be posed; (2) distortions in world trade due 
to “abnormal” marketings; (3) adverse long-run balance- 
of-payments implications as “appetites” are built up which 
cannot be sustained; and (4) a build-up of troublesome 
local-currency backlogs. 

Fourth, the major over-all conclusion of the study is 
that disposals under Section 402 (Mutual Security Act) 
appear better fitted to promote economic development 
abroad than are disposals under Public Law 480 (in any of 
its Titles), whereas Public Law 480 is better fitted to rid 
this country of surpluses than is Section 402, since Public 
Law 480 is much the larger program. With program em- 
phasis thus placed upon Public Law 480, the conclusion is 
invited that this country’s disposal operation is framed 
more in terms of possible amelioration of a domestic 
problem than in terms of attainment via it of foreign- 
policy objectives. 

This study concludes that, in the light of major weak- 
nesses in the prevailing procedure, two basic alternatives 
appear to merit close examination: (1) reformulation by 
this country of its domestic farm program so as to pre- 
clude the need for “forced” disposals abroad, or (2) ac- 
ceptance of a multilateral approach to the disposal 
problem. Microfilm $3.60; Xerox $12.60. 279 pages. 


AN INQUIRY INTO THE HIGH COST OF 
ELECTRICITY IN NEW ENGLAND 


(L. C. Card No. Mic 60-3139) 


William D. Shipman, Ph.D. 
Columbia University, 1960 


The study has three main objectives: first, to measure 
the extent to which electric rates are higher in New 
England than in other parts of the country; second, to 
analyze and explain the factors making for high power 
costs in New England; and third, to offer some suggestions 
concerning regional power policy, the aim of which would 
be to lessen New England’s disadvantage with respect to 
electric rates. Since policy recommendations are based 
on the analysis of costs, the second of the three objectives 
constitutes the core of the study. 

Electric rates are generally higher in all parts of New 
England, and for all classes of service, than the compa- 
rable United States averages. Residential rates (1956) 
average about 15 per cent higher, based on bills for given 
amounts of consumption. Because of the region’s typically 
lower usage per customer, however, average revenue per 
residential kilowatt-hour sold is 23 per cent higher in New 
England. Commercial rates average between 17 and 27 
per cent higher in New England based on given bills, and 
39 per cent higher based on average revenue. Industrial 
rates average between 3 and 12 per cent higher in New 
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England for given bills, with the differential increasing as 
demand and usage increase, but roughly 60 per cent 
higher on the basis of average revenue per industrial 
kilowatt-hour sold. The study takes the position that, to 
the extent that high rates for given amounts of consump- 
tion actually bring about lower usage, the average revenue 
figures afford the more meaningful basis for comparison. 

New England’s power cost disadvantage is as much an 
institutional as a locational or growth problem. The prin- 
cipal, specific factors making for high power costs are 
(1) low usage in all classes of service brought about, in 
part, by high rates in the first place, (2) high administra- 
tive expenses, (3) high municipal and state taxes in cer- 
tain states, and (4) high production expenses. The latter, 
in turn, are the result of high fuel costs, low thermal 
efficiencies, high labor and maintenance expenses, and 
low plant factors (which are related, in part, to (1) above). 
High initial plant costs are also an influential factor but 
are partially offset by the greater average age of plant. 

The basic hypothesis underlying the study is one re- 
lating most of these specific factors to the fragmentary 
ownership structure characteristic of New England; i.e., 
an excessive number of small to medium sized operating 
companies relative to the market. Evidence supporting 
the general hypothesis is found in the high costs and low 
thermal and labor efficiencies assoziated with small gen- 
erating units and stations (both steam and hydro) and in 
the redundant executive and “general” personnel necessi- 
tated by many small companies, each serving a limited 
market area. It is argued that New England’s relative 
cost position has deteriorated during the 1950s and that a 
special premium attaches to integration in an area where 
growth is moderate. 

As regards policy, it is argued that only thoroughgoing 
integration of the electric power system will solve New 
England’s problem. Some means must be found for com- 
bining the present operating utilities into one or two large 
systems in order that optimum scale generating plants 
can be used and administrative expenses reduced. If 
necessary, the generation and transmission network should 
be separated from distribution. There is a clear necessity 
that the planning of future additions to capacity be regional 
in scope and that state and company boundaries give way 
to the requirements of modern technology. 

Microfilm $3.75; Xerox $13.05. 289 pages. 


THE ECONOMIC EFFECTS OF CHANGING LIQUID 
FUEL PRICES ON THE TRANSPORT AGENCIES 


(L. C. Card No. Mic 60-4134) 


Sanford Robert Singer, Ph.D. 
The Ohio State University, 1960 


Limiting projections of liquid fuel resource needs and 
supplies in this investigation to the United States, analysis 
was aimed at ascertaining the economic effects of future 
liquid fuel price changes on the transport agencies. Fu- 
ture petroleum prices were based on future liquid fuel 
availability and requirements. 

Indicators of availability included proved reserves, 
discovery rate, and expert opinion based on geological in- 
ference. A reasonable estimate of the United States ulti- 





mate petroleum reserves was found to be 250 x 10° 
barrels, 60 per cent accessible at current costs. 

The relative importance of petroleum as an energy 
source, estimated at 40 to 75 per cent in 2000, related to 
the anticipated growth of aggregate energy requirements, 
2-1/2 to 3-1/2 per cent, was one approach used to estimate 
liquid fuel needs. Second, an analysis of the anticipated 
growth of the industrial sectors correlated with the im- 
portance of these sectors as petroleum consumers, and 
the projected household petroleum requirements revealed 
retardation in the historic petroleum consumption per 
annum growth rate, 5.9 per cent, primarily because public 
transportation and other energy-intensive sectors should 
decline in importance relative to the other sectors. The 
projected rate through 2000 should be between 3.0 and 
4.5 per cent. All factors considered, liquid fuel needs 
from 1955 to 2000 should range between 298.73 x 10® and 
447.335 x 10° barrels. 

If liquid fuel consumption increased 4 per cent per 
annum, 66 per cent of all primary reserves would be ex- 
hausted by 1975. Relating this rate to estimated additions 
to proved reserves based on expert opinion, a proved re- 
serve deficit of 6.3 x 10° barrels would exist in 1975. Fu- 
ture provision by additional discovery effort would increase 
petroleum costs prior to 1975. Although drilling technology 
advancements have reduced recovery costs, production 
costs have increased 33-1/3 per cent since 1944 because 
of increased finding costs. Offshore production and oil 
derived from oil shale should not be economically feasible 
in the foreseeable future at conventional costs. Other 
energy sources, i.e., solar and nuclear, should not affect 
the demand for petroleum by 1975, but the substitution 
should be more significant by 2000. 

Domestic petroleum prices, in constant dollars, in- 
creased from $1.92 to $2.47 per barrel, 1935-1956. Recog- 
nizing the petroleum dilemma, prices should increase at 
a more accelerated rate, from 50 to 100 per cent over 
current prices by 1975 and 100 to 200 per cent by 2000. 

Increasing liquid fuel prices elevate transport rate 
levels. Estimates of transport rate level changes were 
made in accordance with a regulated discriminatory pric- 
ing model. The magnitude of transport price level changes 
for each transport agency was dependent on the importance 
of liquid fuel expense as a component of total cost. By 
2000, percentage increases in transport rates attributable 
exclusively to increased liquid fuel expense, including 
endogenously a measure of fuel utilization efficiency, 
ranged at the maximum from 8.74 per cent for rail to 
35.24 per cent for air transportation. 

Transport rates were calculated for commodities; rate 
level estimates were modified by the transport elasticity 
of demand for commodity. Computed increases for high- 
value finished goods exceeded comparable increases for 
low-value raw materials, but traffic reductions expected 
for the former were much less than for the latter. Ex- 
pected rate increases were inadequate to curtail com- 
modity movements. However, analysis revealed that 
transport rate increases could cause change in the inter- 
agency distribution of traffic, especially for heavy, high- 
value manufactured products. The shift in traffic would 
be from motor to rail transportation. In addition, trans- 
port rate increases would stimulate industrial relocation 
to minimize transport input use. Generalizing on location 
case studies, relocation would be expected if transport costs 
constituted a major element of total production and distri- 
bution costs. Microfilm $4.65; Xerox $16.45. 361 pages. 
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SOURCES OF PRODUCTIVITY ADVANCE. 
A PILOT STUDY OF MANUFACTURING 
INDUSTRIES, 1899-1953. 


(L. C. Card No. Mic 60-5117) 


Nestor E. Terleckyj, Ph.D. 
Columbia University, 1960 


This dissertation represents an attempt to explore em- 
pirically the question to what extent the actual patterns in 
productivity advance may be explained by the various fac- 
tors suggested by a priori reasoning. 

The study is limited to the experience of American 
manufacturing industries over the period 1899-1953. It 
is based on estimates of the rates of change in total factor 
productivity prepared for different industries and time 
periods by John W. Kendrick of the National Bureau of 
Economic Research. The approach is to relate the inter- 
industry and time period patterns in the rate of produc- 
tivity advance to the corresponding patterns in the explan- 
atory variables. 

The following variables are related to the rates of 
productivity change: rates of industry growth, measures 
of cyclical amplitude and frequency, capital-labor ratios, 
ratios of research and development to total industry ac- 
tivity, ratios of the numbers of professional engineers and 
chemists to total labor force, average size of plants and 
firms, the rates of entry into the industry, and the indices 
of concentration. 

Insofar as data were available, the rates of productivity 
change for the different industries and periods were 
matched by the corresponding measures of these explana- 
tory variables. A reasonably good coverage was obtained 
for the rates of industry growth, the cyclical variables, 
capital-labor ratios, research intensity ratios, and engi- 
neers ratios. For other variables the coverage was less 
complete. 

Application of various statistical techniques -- rank 
correlation, multiple regression and analysis of multiple 
regression residuals -- suggests that only three variables 
were significantly correlated with the rates of productivity 
change. For the rates of industry growth and the research 
intensity ratios the correlation was positive; for the 
measure of cyclical amplitude it was negative. 

But it appears that only the correlation between re- 
search intensity and cyclical amplitude on the one hand 
and the rate of productivity change on the other may be 
interpreted to represent a causal influence of these fac- 
tors on productivity. The causal chain underlying the re- 
lationship between industry growth and productivity change 
is more ambiguous. 

Taken together, research intensity and cyclical ampli- 
tude account for about 55% of the interindustry variation 
in the rate of productivity change over the relatively long 
period 1919-1953. (Over shorter periods 1919-1937 and 
1948-1953, this proportion is about one third.) Of the two 
variables, research intensity is clearly the more impor- 
tant one. 

While these variables explain a significant proportion 
of interindustry variation of productivity gains, they do 
not explain the variation in the rates of productivity change 
over time. This suggests that the time trends in the rate 
of productivity growth have been governed by broad influ- 
ences not reflected in the characteristics of individual in- 
dustries. Microfilm $2.50; Xerox $8.00. 174 pages. 





THE EVOLUTION OF WAGE INCENTIVE SYSTEMS 
(L. C. Card No. Mic 60-3703) 


S. Herbert Unterberger, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. Gladys L. Palmer 


The problem considered is, how wage incentive sys- 
tems have evolved since Frederick W. Taylor’s pioneering 
work around the turn of this century and why the evolution 
followed the observed course. Taylor’s work not only 
started a resurgence of activity in the field of wage incen- 
tives but also added the difficult requirement that the 
task, or work standard, should be established objectively. 
His proposals have been embraced broadly by the business 
community for approximately fifty years. 

The analysis involves the consideration of the follow- 
ing major aspects of wage incentives: (1) the pre- 
conditions to wage incentives; (2) the methods for estab- 
lishing work standards; (3) the determination of wage 
incentive formulas; and (4) the installation and operation 
of wage incentive programs. Each of these is analyzed 
through the following four-fold approach: (1) a review of 
Taylor’s proposals and concepts; (2) a review of how 
those principles were put into effect in Taylor’s time; 

(3) a review of the subsequent evolution of wage incentive 
concepts and practices; and (4) an account of current 
wage incentive practices. In connection with the latter, 
the source material is one hundred original case studies 
selected, almost entirely, from the author’s files assem- 
bled in the course of more than thirteen years of consult- 
ing and arbitration practice. Fifty-three cases are 
separately reported in the text. 

The study finds substantial changes over the last fifty 
years, almost all of which result from the process of 
adaptation or accommodation to externally imposed condi- 
tions. The most important of these was the virtual elim- 
ination of Frederick W. Taylor’s requirement that workers 
to whom wage incentives were to be offered had to be 
selected not only for their aptitudes and capacities for 
performing the required work but also for their positive 
psychological attitudes toward responding to the offer of 
higher earnings in return for increased outputs. This 
fundamental change was an accommodation to the fact 
that employers did not, in actuality, have the full freedom 
of choice in the selection of workers which his require- 
ment demanded. This change from wage incentives for 
the selected few to wage incentives for all required a 
large number of additional accommodations, such as the 
relaxation of the requirement that no operation should be 
placed on wage incentives until the “one best way” for its 
performance is developed, and the practice of making ad- 
justments for abnormalities in the time study process. 

The writer concludes that a Taylor-type wage incentive 
system applied to workers selected according to Taylor’s 
criteria could achieve the goal of encouraging those em- 
ployees to increase their individual outputs. He has 
serious doubts about whether a plant work force composed 
principally of workers, each of whom is engaged in maxi- 
mizing his individual output, would, necessarily, be one 
in which total plant output would be maximized. He con- 
cludes further that wage incentive programs have evolved 
not only in terms of their concepts and practices but also 
in terms of their goals. These have changed from 
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encouraging maximum output to preventing declines in 
acceptable levels of output. Each step in this evolution 
has resulted from the recognition of an inherent limitation 
and an accommodation to it. 

As to the outlook for wage incentives, the writer’s view 
is contrary to the predictions of some experts who expect 
them to decline in importance as more fully automated 
operations develop. He concludes that the most reason- 
able expectation is that further accommodations will be 
worked out, so that wage incentive systems, which have 
survived many changes in economic and social organiza- 
tion, will continue to offer employees increased earnings 
contingent upon the attainment of specific levels of output. 

Microfilm $2.50; Xerox $7.60. 163 pages. 


ECONOMICS, AGRICULTURAL 


AN ECONOMIC ANALYSIS OF RISK AND 
UNCERTAINTY IN DAIRY AND HOG PRODUCTION 


(L. C. Card No. Mic 60-3519) 


Paul Hellmuth Hoepner, Ph.D. 
University of Minnesota, 1960 


Farmers live in a world of weather conditions, price 
fluctuations, crop and livestock yield variations, and a 
host of other biological, physical, social and economic 
changes which engender risk and uncertainty. Since this 
is an important problem and because relatively little 
empirical work has been done in this area this study was 
formulated to give farmers a better understanding of the 
nature and extent of the risks and uncertainties confront- 
ing them. 

The major objectives of this study were: 1) to deter- 
mine what are the elements of risk and uncertainty in 
dairy and hog production and their related crop enter- 
prises; 2) to determine the relative and absolute amount 
of the risk inherent in these enterprises; and 3) to deter- 
mine if some combination of dairy and hogs might be pref- 
erable from the standpoint of risk and uncertainty to 
specialization in either one or the other. 

The data were obtained from the farm business rec- 
ords of 149 farmers who were members of the Southeast 
and Southwest Minnesota Farm Management Association. 
The non-random sample was defined in terms of those 
farmers who had kept records consistently for a ten year 
period--1945 through 1954 inclusive. 

Risk was defined in terms of the standard deviation of 
the relevant variables. An analysis of variance was run 
on the variables considered with the data classified by 
farmers and years. The mean squares obtained were 
then used to determine what part of the total variance was 
associated with years, farmers, and random error. 

The farmer variance component, it was argued, was 
not risk. The components associated with years and 
error did constitute risk. 

In the analysis which followed it was noted that prices, 
crop yields, and livestock input coefficients all contrib- 
uted materially to a farmer’s risk and uncertainty. 





Prices were found to be the single most important vari- 
able determining fluctuations in income. 

Further analysis showed that the variability in the 
volume of production was about the same for dairy and 
hog production. A comparison of the livestock output 
prices, on the other hand, showed a somewhat greater 
variation in hog prices. When both of these variables 
were taken together to form an estimate of the variability 
in gross income attributable to risk, it was found that 
there was little, if any, difference between these two 
enterprises. 

On the cost side of the analysis, the relative variability 
in physical feeding efficiency was slightly greater for 
hogs than for dairy. Dairy farmers, however, did experi- 
ence slightly greater variations in their feed prices. Es- 
timating the product of the variance of feed efficiency and 
feed prices provided an estimate of the variability of 
total feed cost. Hog farmers experienced larger varia- 
tions in their total feed cost. 

If farmers did not raise any feed crops, but instead 
purchased all of their feed, then the variability in net re- 
turn above “all” costs would be larger for the dairy enter- 
prise. 

Variations in feed supplies due to fluctuations in crop 
yields were larger for the hog enterprise than for the 
dairy enterprise. This was due primarily to the fact that 
the major source of feed for the hogs was corn, whereas 
the dairy cows utilized both hay and corn. When these 
fluctuations in the feed supply were considered, it was 
found that the risk associated with hog production, meas- 
ured in terms of gross income, was larger than that for 
dairy. 

The question of a diversified versus a specialized farm 
organization was also considered. It was found that a 
65-35 per cent dairy-hog operation would be preferable 
(from the standpoint of minimizing the relative risk) to 
any other possible combination, including specialization 
in one enterprise or the other. 

Microfilm $3.20; Xerox $11.05. 245 pages. 


PRODUCTION AND PRODUCTIVITY IN 
CZECHOSLOVAK AGRICULTURE, 
1934-38 AND 1946-57. 


(L. C. Card No. Mic 60-3102) 


Gregor Lazarcik, Ph.D. 
Columbia University, 1960 


The principal purpose of this study is an attempt: 

(1) to measure the volume of agricultural output, current 
operating expenses, gross product, and net product; (2) to 
measure the changes in output, gross product, and net 
product per unit of land, capital, and labor, and the 
changes in output per unit of all inputs; and (3) to examine 
the more significant factors affecting the production and 
productivity of Czechoslovak agriculture between 1934-38 
and 1946-57. 

In order to facilitate international comparability of 
agricultural performance, the standard concepts and 
techniques for measurement developed by the United 
Nations specialized agencies and adopted by Western 
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European countries were used to calculate the different 
production measures in this study. 

All production measures presented in absolute figures 
and in indexes were calculated by weighting the quantities 
by three alternative weights, namely the 1936, 1948, and 
1956 weighted average prices received by farmers for 
their products or paid by farmers for their inputs. This 
procedure made it possible to show the effect of using dif- 
ferent price weights on the calculated measures. While 
the effect of different price weights on over-all output in- 
dexes was negligible, it was significant on some indexes 
of individual groups, e.g., oilseeds and fibers, and on the 
indexes of current operating expenses, for which relative 
prices and quantities changed greatly over the period 
under study. 

The findings of this study show that the postwar agri- 
cultural output compared with the prewar, 1934-38, base 
(100) recovered from a low of 59 points in 1947 to 91 in 
1950, then declined to about 85 in 1953 and subsequently 
rose to 98 in 1957. The net product index showed approx- 
imately the same pattern as output, but its level remained 
far below prewar. By 1957 it was some 18 to 35 per cent 
(depending on the price weights) below the 1934-38 level. 
The substantial decline of the net product index is to be 
attributed mainly to the great increase in purchases from 
non-agricultural sectors, which showed a steep increase 
during the whole postwar period and rose by 152-181 per 
cent from 1934-38 to 1957. 

Output per unit of land did not change significantly, and 
output per unit of capital remained during the whole post- 
war period a few per cent below the prewar level. Output 
per unit of labor increased by about 30 per cent from 
1934-38 to 1957, but the number of man-years of work de- 
creased by about 25 per cent. However, the net product 
per unit of labor during the most of the postwar years re- 
mained below the prewar level, while the output per unit 
of all measurable inputs seems not to have declined since 
prewar. 

The more significant factors which had favorable ef- 
fects on total output and output per unit of input were in- 
creased mechanization, greater application of fertilizer 
and pesticides, and better production methods. These 
positive effects, however, were largely offset by the nega- 
tive effects of the war damage in the early postwar years. 
Since 1950, the collectivization drive introduced inefficien- 
cies in the organization of production; moreover, lack of 
incentives because of discriminatory pricing and reluc- 
tance of farmers to cooperate with the Socialist system 
further reduced efficiency. It is too early to tell whether 
these negative factors are only temporary. 

Microfilm $4.95; Xerox $17.35. 385 pages. 


AN ANALYSIS OF THE 
EAST CLEVELAND FARMERS MARKET 


(L. C. Card No. Mic 60-4138) 
Melvin Wayne Smith, Ph.D. 
The Ohio State University, 1960 


Direct marketing of farm products affords opportunity 
for many farmers to increase dollar sales volume by per- 
forming additional marketing functions and obtaining the 





full price paid by the consumer. Producers can sell 
direct to consumers at the farm, at roadside stands, at 
retail routes, or at farmers’ retail markets. Because of 
the location of many producers, roadside and at-the-farm 
selling is not feasible. Growers with a locational disad- 
vantage may find it practical to sell at farmers’ retail 
markets. 

The major reasons for making this study were to de- 
termine the factors responsible for the success of the 
East Cleveland Farmers’ Market and to gain a better 
understanding of consumer preferences. 

Data were collected from both producers and con- 
sumers to develop a more complete concept of direct 
marketing than would be possible from a producer’s or 
consumer’s view. The fifty members of The East Cleve- 
land Farmers’ Market supplied information for the pro- 
ducers’ view. People in the market area of The East 
Cleveland Farmers’ Market supplied the consumer data. 
A comparison was made between 137 people who shopped 
at The East Cleveland Farmers’ Market and 152 people 
who did not shop at the market. 

Growers’ products on The East Cleveland Farmers’ 
Market included all fruits and vegetables, flowers, plants, 
maple sirup, eggs, poultry, and other locally produced 
farm products. Apples, peaches, and strawberries were 
the principal fruits on the market. Sweet corn, tomatoes, 
and green beans were the principal vegetables. The major 
flower sales were of gladioli. A substantial volume of 
eggs and dressed poultry also moved through the market. 

In order to round out a more complete line of products, 
out-of-season fruits and vegetables, bakery goods, cheese, 
and cured meats were offered for sale by non-producer 
stall operators. 

It was estimated that from 2,500 to 5,000 families were 
represented at the market during each week in the summer 
and fall seasons. About two-thirds of the customers were 
living within two miles of the market, and approximately 
30 per cent lived two to five miles from the market. Ap- 
proximately 50 per cent of the families in the sampled 
area shopped at roadside stands last year, while only 17 
per cent shopped at The East Cleveland Farmers’ Market. 

Certain family groups are most likely to shop at a 
farmers’ retail market: those from a middle or high in- 
come area; those living in a single family dwelling; fam- 
ilies owning their homes; housewives not working outside 
of the home; heads of households either with an occupation 
of skilled labor or retired; heads of households who are 
over fifty years of age; those who shop at three or more 
different grocery stores a month; those who shop for 
fresh fruits and vegetables twice a week; families who re- 
gard newspaper advertisements as an important source of 
food shopping information and who purchase eggs from 
farmers or independently owned stores. 

Some of the strong points of The East Cleveland Farm- 
ers’ Market are (1) the voluntary market membership of 
bona fide farmers who are aggressive and interested in 
promoting the growth and good will of the market; 

(2) market atmosphere that expresses the friendliness 
and sincerity of the growers and that produces satisfied 
customers; (3) a large selection of various grades of 
fresh farm commodities; and (4) satisfactory prices for 
both producers and consumers. 

Microfilm $2.50; Xerox $8.40. 181 pages. 
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ECONOMICS, COMMERCE — BUSINESS 


THE SPANISH AVERAGE SYSTEM: AN 
INSURANCE SCHEME AND A LOSS 
PREVENTION TECHNIQUE AGAINST PIRACY 
APPLIED IN THE TRADE BETWEEN SPAIN 
AND ITS AMERICAN COLONIES (INDIES) 
FROM 1521 TO 1660. 


(L. C. Card No. Mic 60-3575) 


Manuel Orlando Diaz, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. Dan Mays Mc Gill 


Insurance, as is also true in other branches of the arts 
and sciences, made its appearance as an element of other 
practices of trade. Thus, in the trade between Spain and 
its American empire there existed during a century and a 
half a remarkable institution, the Spanish average system, 
which practiced insurance and loss prevention at the same 
time. 

This combination is not just a matter of history as is 
well evidenced by the modern system of boiler insurance 
in existence in the United States today. The insurers, 
though providing indemnity for losses suffered by their 
policyholders, concentrate their efforts in preventing 
losses to them. In so doing these insurers combine in- 
surance and loss prevention as concurrent devices in 
their system of protection. This they do in a way having 
many points of similarity to the Spanish average system. 

Insurance has also been mixed with banking. This was 
the case of the bottomry contract’s practiced by Roman 
businessmen. This practice continued until modern times 
in Europe when it was finally supplanted by the indemnity 
principle of modern insurance. 

Documentary evidence attesting to the nature and op- 
eration of the Spanish average system is bountiful. 
Spanish scholars have published numerous collections and 
compilations of documents which afford the means of 
studying the Spanish average system without recourse to 
materials located in Spain. 

Insurance is a device by means of which the individual 
is enabled to substitute, through the pooling principle, 
average loss costs in place of the actual loss costs. This 
was the case with the Spanish average system. Even the 
modern indemnity principle of the property insurances 
was practiced. 

Nevertheless, the main efforts of the Spanish average 
system were directed towards the prevention of loss. The 
hazard which prompted the system to be established was 
that of piracy on the high seas in the trade routes to the 
Indies. To protect the merchant vessels on route an es- 
cort system was provided. In time, other perils on the 
seas were covered and indemnification for losses caused 
by them was made available by the system. 

The protection was financed through contributions that 
had to be paid by all participants in the venture. The con- 
tributions were allocated along lines analogous to those of 
the general average principle. Besides, every passenger 
had to contribute twenty ducats to cover the protection 
afforded by the system. 

Originally, the system was administered on a simple 
basis. Administration was in the hands of the participating 
merchants. Eventually, the system came to be adminis- 
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tered by the governments either alone or as a controlling 
party. This, in the opinion of the author, accounted for 
the disappearance of the system in 1660. 

Notwithstanding this, the system was highly successful 
in achieving its purpose of protecting trade with the Indies 
against the hazard of piracy. 

Microfilm $2.70; Xerox $9.45. 206 pages. 


INDUSTRIAL LOGISTICS: A MOVEMENT 
SYSTEM CONCEPT. 


(L. C. Card No. Mic 60-3808) 


Jimmie Lee Heskett, Ph.D. 
Stanford University, 1960 


Physical supply and distribution activities have been 
carried on for many centuries. Planned grouping of these 
related activities in one area of management in the Amer- 
ican industrial firm has occurred only since 1945. Alto- 
gether, these activities make up the field of management 
called industrial logistics, “the management of all activi- 
ties of movement procurement and title transfer which 
facilitate the manufacture or sale of products by the in- 
dustrial firm by the creation of time, place and possession 
utility.” 

The development of the logistics function in the indus- 
trial organization will provide the opportunity for the in- 
creased use of a movement system concept of planning and 
control. This concept is based on the philosophy of plan- 
ning and controlling various supply and distribution serv- 
ices as parts of larger systems, not as services in 
themselves. Movement systems are described by the 
types of goods being moved, the origin and destination of 
these goods, and the methods proposed for providing all 
non-marketing services needed to effect a transfer of the 
goods from the hands of a producer to those of a consumer. 

The interrelationships of movement systems and the 
effect of changes in these systems on the cost of services 
to the producer, middleman, and ultimate consumer are 
explored at length. 

The study tests three specific hypotheses: 

1. The movement system concept of planning physical 
supply and distribution services will attain greater use 
among industrial logisticians. 

2. Correlative to the growth of the concept, responsi- 
bility for physical distribution activities within some 
firms will be separated from that for marketing activities 
and placed on a corporate level with the non-physical 
marketing function. 

3. The growth of the use of the movement system con- 
cept will be greater in some types of firms than others, 
and will vary directly with the cost of the firms’ supply 
and distribution as a percentage of sales revenue. 

The method used to test these hypotheses is that of 
setting forth many activities of physical supply and dis- 
tribution and asking industrial logisticians, accountants, 
and other executives questions concerning the planning and 
control of these services. Replies are reported for 201 
of 350 questionnaires mailed to firms with 1958 gross 
sales in excess of $1 million, and sixty personal inter- 
views within forty-three of these same firms. Results of 
the research are analyzed by industry, by the cost of 
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physical supply and distribution to the firm, and by the 
size of the firm itself. 

Major findings of the study indicate that: 

1. Four phases of development exist for physical dis- 
tribution management and are designated as shipping, 
traffic, movement and physical distribution. 

2. Responsibilities for physical supply and distribution 
activities are typically divided among three major func- 
tions in the industrial firm. 

3. Specific costs for which little information is cur- 
rently available to the industrial logistician are: (a) the 
cost of transportation on incoming products, (b) the cost 
of storage in company-owned facilities, and (c) almost all 
costs of maintaining inventory. These costs may range 
from 5% to 15% of annual gross sales in most firms. 

Problems of organization, coordination and communica- 
tion limit the opportunity for even a partial use of a 
movement system concept in its literal sense to all but 
one firm in every twenty at present, and one firm in ten 
by 1970. 

Responsibility for many activities of physical distribu- 
tion currently lies outside the marketing function. Top 
level status for the physical distribution function will be 
created in firms in which a fine balance must be achieved 
between customer service and the cost of providing that 
service. 

Alone, the cost of a firm’s physical supply and dis- 
tribution as a percentage of sales revenue is a relatively 
poor measure of the future development of the use of a 
movement system concept. 

Microfilm $3.65; Xerox $12.85. 281 pages. 


AN EXPERIMENT IN THE USE OF SELECTED 
METHODS FOR IMPROVING THE 
EFFECTIVENESS OF COMMUNICATION 
TRAINING FOR MANAGEMENT 


(L. C. Card No. Mic 60-4097) 


Robert James House, Ph.D. 
The Ohio State University, 1960 


A controlled experiment was conducted to determine 
the effects of a follow-up program to a management train- 
ing course. The follow-up program was designed to bring 
about an integration of the principles taught in a training 
program with job performance. The training program 
dealt with principles of management communication and 
was given to twenty-eight members of the first level of 
engineering supervisors at the Columbus Division of 
North American Aviation, Inc. 

In the follow-up program, the course instructor visited 
the immediate superior of the participants and encouraged 
him to integrate the course content through on-the-job 
counseling. 

Questionnaire results showed that the over-all effects 
of the conventional training program were positive but not 
significant. The follow-up program caused a regression 
in communication behavior on the part of the supervisors 
who were followed up. This finding was significant at the 
.01 level of confidence. 

In addition to this experiment concerning the follow-up 
program, a second experiment was conducted simultane- 
ously to determine the effects of elevating course standards. 





The raised course standards brought about significant 
desirable effects. Class attendance and promptness im- 
proved substantially. This improvement was measured 
at the .01 level of confidence. Supervisory interest and 
enthusiasm increased substantially; evidenced by a large 
number of requests fcr further offerings from the manage- 
ment training section. 

An opinion survey was conducted to determine reasons 
for the negative effects of the follow-up program. Results 
of the survey indicated that the negative effects were not 
a result of poor instruction or inapplicable course content, 
but of existing management practices which were not con- 
ducive to the application of the principles taught inthe train- 
ing program, thus causing problems of supervision when 
change was introduced. Following are the recommenda- 
tions that were made on the basis of this experiment. 

1. Management training efforts should begin at the 
top of each autonomous organizational group in which the 
training is to take place. 

2. Top management should establish controls which 
would make sure that the policies, and consequently the 
training content, are practiced in the day-to-day operations 
of members of management. 

3. Management training should be stressed as a line 
responsibility. 

4. When operationally practical, in-plant training 
classes should be scheduled two or three times a week. 

5. Definite and strict attendance requirements should 
be established for all courses. 

6. Make-up classes should be encouraged. 

7. Except in case study or problem-solving classes, 
permissive instruction should be discouraged and authori- 
tative leadership encouraged. 

8. Management training instructors should be well 
trained in the subjects which they teach. 

9. Final examinations should be given at the end of 
each course. 

In addition to the above recommendations, the following 
research recommendations are made for the long-range 
future. 

1. Additional studies should be conducted to determine 
the types of controls which can be installed to ensure 
supervisory practices that are in accordance with policies, 
principles, and practices taught in the management train- 
ing program. 

2. Additional research should be conducted to deter- 
mine the effects of follow-up programs conducted in a 
climate that is conducive to a conventional training pro- 
gram. 

3. Research should be done to discover and develop 
methods to bring about top management acceptance of 
management training. 

Microfilm $2.80; Xerox $9.70. 215 pages. 


THE APPLICATION OF MANAGEMENT CONTROLS 
TO TECHNICAL RESEARCH EMPLOYEES 


(L. C. Card No. Mic 60-3810) 
Sidney Lewis Jones, Ph.D. 
Stanford University, 1960 


The rapid rise in the size and scope of industrial re- 
search programs has forced many companies to evaluate 
the problems of research administration. The integration 
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of scientists and engineers into industry requires a bal- 
ance between the goals and motivations of technical re- 
search employees and the working environment created by 
the formal and unwritten policies established by manage- 
ment. Unfortunately, industrial managers have often 
failed to provide the guidance required because of unfamil- 
iarity with research operations and technical personnel. 
The goal of this study was to analyze the attitudes and 
recommendations of a large sample of outstanding research 
workers concerning the concept of management control 
and to examine the effects of specific controls. The re- 
sults provide company and research managers with in- 
creased knowledge which will be useful in deciding what 
types of controls to establish and how strictly these con- 
trols should be enforced. 

Twenty-five outstanding companies participated in the 
field work. The research director in each company se- 
lected approximately ten employees from their technical 
staffs to form the sample group. Selection was based on 
demonstrated creativity and productivity in the perform- 
ance of research assignments. Information was collected 
by personal interviews with members of the sample group 
and by a comprehensive written questionnaire. 

The text is divided into seven major divisions. The 
first section discusses the concept of management, prob- 
lems in applying controls to research and development 
activities, and characteristics of scientists and engineers 
which should be considered in preparing operating policies. 

The second section analyzes the compatibility of com- 
mercial and research goals and evaluates current manage- 
ment practices. The status of research groups in indus- 
trial companies and the professional status of scientists 
and engineers in industry is also analyzed. The section 
on the planning and direction of research projects covers 
planning at the project level, preparation of problem 
statements, assignment of projects, and the scheduling, 
evaluation, and termination of assignments. 

The fourth section discusses the problems and objec- 
tives of budgeting, the research worker’s evaluation of 
current budgeting techniques, the use of progress and 
status reports, and recommendations for improving re- 
search budgets. The section dealing with personnel pol- 
icies covers promotion policies, employee appraisal tech- 
niques, controls over the working hours of research 
employees, and training programs. The sixth section 
discusses informal controls in the working environment, 
pressures to conform to expected patterns of behavior, 
the role of unwritten rules and company customs, and the 
effects of organizational loyalty. The concluding section 
lists recommendations for the management of research 
and development activities. 

There was basic acceptance of the management con- 
trols described in this study if they are prepared by 
technically competent supervisors who recognize the 
problems of performing research and if the policies are 
made flexible. The positive benefits of management con- 
trols were emphasized and constructive criticisms was 
offered for improving management policies. There was 
definite agreement that improvements in specific areas 
are needed, but this criticism did not represent universal 
condemnation of management practices. Only a small 
minority expressed antagonism toward all controls. Most 
of the critical comments concerned specific abuses which 
can be corrected without destroying the basic usefulness 
of management controls. However, these modifications 
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must carefully note the distinctive characteristics of 
fundamental, applied, and development types of problem 
assignments. In general, the group expressed a high de- 
gree of awareness concerning the purpose and importance 
of management controls. It appears that the technical re- 
search employee can function effectively within the indus- 
trial environment and that they do not automatically rebel 
against management controls as many authors have 
claimed. Management policies can generate the enthusiasm 
and support of the research staff by removing constraints 
to original thinking, recognizing and rewarding individual 
contributions, providing challenging assignments, and by 
encouraging personal professional development. 
Microfilm $3.00; Xerox $10.35. 229 pages. 


ECONOMIC FORECASTS, DECISION 
PROCESSES AND TYPES OF PLANS. 


(L. C. Card No. Mic 60-3108) 


James P. Logan, Ph.D. 
Columbia University, 1960 


The idea of this dissertation is that business planning 
can be described as a sequence of decision processes 
which results in a set of plans and that something can be 
learned of the sequence and of the set by examining the 
use of forecasts of general business conditions in the 
planning activities of business firms. 

The sequence of decision processes is: analysis of 
the past and present situation, the forecast view of the 
future, the role of objectives, the creative development of 
alternatives, the analysis of alternatives, and choice 
among alternatives. Analysis of the situation is a process 
of classifying information and establishing relations among 
classes in an attempt to develop one or a few simple 
themes governing the situation. Forecasting a view of the 
future means developing a rational process to deal with 
uncertainty in decision making and working out the nature 
of statements of anticipations. Objectives operate in 
planning as values governing choice. The creative devel- 
opment of alternatives in an uncertain world can be either 
an individual or a group process. Analysis of alternatives 
is carried on in organizations as a composite and cumula- 
tive process using individuals with specialized knowledge 
and requires a ranking of the alternatives by company 
objectives and in light of the consequences of the alterna- 
tives. Choice is the process of establishing the most 
suitable alternative. Some kinds of problems have specific 
choice procedures in certainty and risk situations. Other 
problems, and those under uncertainty, are open only to 
judgmental choice procedures. 

The theory of types of plans includes a classification 
scheme for ordering plans and an analysis of structural 
relations among types of plans. Goals, standing plans, 
and single-use plans are the three major classes of plans. 
Three relations among plans are distinguished. The con- 
flict relation has its source in change and the complexities 
of group behavior. The coordinative relation is postulated 
to derive from a principle of homeostasis and has three 
dynamics -- self-coordination, group coordination and 
hierarchical coordination. The timing relation among 
plans indicates an inverse relation between the detail of 
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plans and the time span covered. Planning structure is 
hierarchical with detailed plans subordinate to unifying 
goals. It is also continuous with intermediate time goals 
and deadlines leading to final goals. A clue to the locus 
of decision-making is provided by planning structure. 
Decisions can be most effectively made at the points or 
planes of inter-section of knowledge of objectives and of 
information flows. 

Four main conclusions about decision making were 
drawn from the examination of the use of forecasts in 
planning by business firms. (1) The theory of expectations 
should be one of group formulation of anticipations, of dif- 
ferences along hierarchical levels of kinds of expectations, 
and of a sequence of use of approved anticipations for 
later formation of additional anticipations. (2) Responses 
to uncertainty are: a) certainty statements over given 
time periods, b) revision of plans, and c) increasing gen- 
erality of plans over time rather than the response of 
estimating all possible contingencies and attaching prob- 
abilities to them. (3) The idea of decision premises - 
approved “conclusions” used further in other stages of 
planning - is a valid addition to the theory of relations 
among plans. (4) The use of forecasts of general business 
conditions by a business firm in its planning can be ex- 
plained by four factors -- high income sensitivity of de- 
mand, size of firm as a function of multiple products and 
nation-wide markets, confidence in forecasts and decision 
habits of the firm. 

Microfilm $4.65; Xerox $16.45. 362 pages. 


PRODUCT TESTING IN 
RESEARCH AND PRODUCTION 


(L. C. Card No. Mic 60-3109) 


Simon Lopata, Ph.D. 
Columbia University, 1960 


The purpose of this dissertation is to describe, classify, 
and evaluate the significance of product testing procedures 
as they are actually applied in both research and produc- 
tion at the Quartermaster Corps Field Evaluation Agency 
and in several American industries, research organiza- 
tions, and independent testing companies. The dissertation 
grew out of the author’s World War II service with the 
Quartermaster Board, the predecessor of the Field Eval- 
uation Agency. At the Board, field testing was considered 
of major significance in the evaluation of Quartermaster 
equipment. The Board personnel made substantial con- 
tributions to the development of the techniques of field 
testing for a variety of goods in many situations. 

Subsequently, the writer visited several firms to ob- 
serve at first hand the nature and extent of their product 
testing activities both in production and research. These 
activities and those of the Quartermaster Board are de- 
scribed in Parts Two and Three. The firms that were ob- 
served are grouped into the following categories: durable 
goods, non-durable goods, industrial goods, and testing 
and research agencies. 

The observations of actual testing procedures together 
with the statements of company officials served as the 
basis for Part One, “The Significance of Product Testing”, 
and for the general “Conclusions” of Part Four. 





Part One considers the role played by product testing 
in the various stages of the productive process, beginning 
with the basic research, through the pilot plant, the dif- 
ferent stages of full scale actual production, and culmina- 
ting in post-production verification of the maintenance of 
quality. Both field and laboratory testing are considered. 
This is followed by a chapter on the managerial uses of 
product testing which encompasses the following: im- 
provement of the firm’s competitive position, determina- 
tion of marketing policy, guide to research and production, 
standards of performance and specification, and adver- 
tising. The final chapter in this part discusses the eco- 
nomic significance of product testing in terms of an im- 
proved standard of living, public heaith, and economic 
considerations. 

In Part Four, the general conclusions which may be 
derived from this study are formulated. The first chapter 
in this part examines the general concept of quality and 
its significance in the production process. Product testing 
is then considered as one of the major tools in the deter- 
mination and verification of quality. The next chapter is 
entitled “The Implementation of a Product Testing Pro- 
gram”. The chapter includes sections on a suggested 
organization for product testing within the company, 
methods for establishing testing facilities, and the char- 
acteristics of a good testing program. The final chapter 
considers more general long range implications of product 
testing for management and society. The benefits to be 
derived from product testing and the influence of product 
testing on the consumer are presented. Among the sub- 
jects considered in the latter area are the problem of con- 
sumer satisfaction and consumer decision making. 

The final section emphasizes once again the observa- 
tions of the writer regarding the unanimous agreement 
expressed by management personnel on the need to “know” 
what kind of product they were producing and on the neces- 
sity of utilizing product testing to ascertain the information. 
The superiority of actual use testing for this purpose has 
been generally conceded. 

The United States is witnessing a tremendous products 
revolution, a substantial portion of which is manifested in 
an increase in the material living standards of people 
everywhere. Ever increasing research and production 
and the product testing which is so essential to their 
success are the necessary forerunners of these develop- 
ments and will continue as essential activities in the fore- 
seeable future. The long range sequence of potential bene- 
fits for civilization can prove to be significant indeed. 
Product testing is, as has been shown, a vital link in this 
sequence. Microfilm $4.25; Xerox $15.10. 332 pages. 


SPECIFICATION BUYING AS A MARKETING 
STRATEGY OF LARGE RETAILING ENTERPRISE 
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Melvin S. Moyer, Ph.D. 
Columbia University, 1960 


Stated in its largest terms, the purpose of this study 
is to contribute to a better understanding of the means by 
which large business enterprise achieves a viable posi- 
tion in the marketplace. We are here concerned with one 
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important type of business enterprise--the large-scale 
retailing organization--and with one dimension of their 
struggle for market position--their collaboration with in- 
stitutions at other levels in the distributive system. 

Specification buying here refers to any arrangement 
whereby the retailer collaborates with suppliers in order 
to develop the retailer’s own line of merchandise. Those 
arrangements may be elaborate or rudimentary, enduring 
or transitory; what is of the essence is that the retail 
organization departs from its traditional role of accepting 
or rejecting merchandise, and takes an active part in 
shaping product offerings. 

The emergence of the large scale retailing enterprise 
can be explained in terms of its ability to marshall capital 
resources, its propensity for growth, its competitive ad- 
vantages of scale, its ability to overcome internal prob- 
lems of scale, its ability to clarify and protect personal 
status, the existence of a favorable ideological climate, 
the development of potential markets, and the development 
of new devices for tapping potential markets. 

In elaborate programs of specification buying, one 
finds a virtual fusion of retailing and manufacturing oper- 
ations through the reshuffling of marketing functions be- 
tween the retailing organization and the supplier. In most 
modest programs the “partnership” is less close, but the 
interdependence of retailer and manufacturer continues to 
be significantly greater than in the usual “open market” 
relationship. 

The success or failure of specification buying as a 
marketing strategy is explainable in terms of the follow- 
ing factors: the volume at retail relative to the supplier’s 
capacity, the durability of demand for the product line in 
question, the physiology of the retailing organization, the 
merchandising philosophy of the retailing organization, 
the retailer’s standing among consumers and in the trade, 
and retail management’s ability to implement organiza- 
tional change. 

The future of specification buying seems likely to be 
shaped by such developments as the shift of population to 
suburban areas and smaller urban centers, structural 
change in less highly centralized retailing organizations, 
the increasingly “democratic” level of income, education, 
and leisure time in North America, the possibility that 
North American firms will be encouraged to set up opera- 
tions in “uncommitted” countries, the selective but in- 
creasing application of market research techniques by re- 
tailing managements, the degree to which such coordinating 
agencies as the resident buying office are granted a more 
authoritative role by their membership, the increasing 
application of electronic communication systems to busi- 
ness operations, and trends in the attitude of the public, the 
politician, and the court as to the relative desirability of 
vertical integration in economic affairs as opposed to 
business operations of a more atomistic kind. 

Microfilm $2.50; Xerox $8.80. 191 pages. 
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ECONOMIC AND COMMERCIAL POLICY ASPECTS 
OF MARKETING WESTERN CANADIAN PETROLEUM 
IN CANADA AND THE UNITED STATES 


(L. C. Card No. Mic 60-3679) 


Alan Ralph Plotnick, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Professor Roland L. Kramer 


The problem of this thesis is an analysis of Canada’s 
domestic and foreic: markets for petroleum with emphasis 
upon the years since the second world war. Economic and 
commercial policy factors have determined the develop- 
ment of Canada’s North American petroleum markets. 

Canadian and United States petroleum markets can be 
said to be related because of: (1) the decisions of inter- 
nationally affiliated petroleum companies (2) commercial 
policies of the American government and, (3) a parallel 
expansion of Canada’s domestic and export market facil- 
ities. 

A series of petroleum discoveries that occurred in 
Western Canada after 1947 resulted in an upsurge of in- 
vestment expenditures in all departments of the Dominion’s 
petroleum industry. The construction of the Interprovincial 
and Trans-Mountain pipeline systems enabled Western 
Canadian crute oil to supply refineries as far east as 
Sarnia, Ontario and as far west as Vancouver, British 
Columbia. In the process Canada displaced American 
crude oil from most of the nation’s refineries. This oil 
marketing program was broadened by an expansion of 
pipe line facilities into the states of Wisconsin, Minnesota, 
Michigan and Washington. By 1958 the only refinery area 
in Canada that did not receive some Canadian crude oil 
was the one in Montreal, Quebec and the Maritime Prov- 
inces. 

In the Ontario market the displacement of American by 
Canadian oil established a price relationship between both 
nation’s producers. Well-head prices received in each 
country were based upon a uniform pricing formula re- 
sembling the U. S. pre-war multiple basing point system. 
It is doubtful whether this system benefited petroleum 
buyers in Ontario. It may also have subsidized less favor- 
ably located Canadian oil producers selling in Ontario. 

Through their international affiliates the American 
major oil companies have not only influenced Canada’s oil 
resource development but have determined the industry’s 
market pattern. The latter aspect led to Canadian crit- 
icism of non-resident ownership of Canada’s petroleum 
industry during 1957-1958 when American companies re- 
duced their Canadian imports into the U. S. Pacific North- 
west in favor of lower cost petroleum from the Middle and 
Far East. 

The American petroleum quotas placed on Canada in 
December, 1957 did not reduce Canada’s petroleum ex- 
ports. This is supported by official trade data which shows 
that American importers purchased less than their allow- 
able Canadian quotas. Trade data after December, 1957 
indicates an expansion of Middle and Far Eastern oil ex- 
ports and a simultaneous decline from Canada into the 
U. S. Pacific Northwest. 

The quota program led Canadian independent oil pro- 
ducers to propose an alternative market movement into 
Montreal, Quebec. That proposal was rejected by Canada’s 
major oil companies who had already made committments 
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to import lower cost crude oil from Venezuela. Entry 
into the Montreal market would necessitate government 
oil import restrictions; this would tend to raise petroleum 
prices and be a politically unpopular decision. 

A review of U. S. oil import policies reveals that pe- 
troleum import restrictions are generally tightened during 
times of business decline or domestic contraction in pe- 
troleum demand; this type of environment prevailed during 
1957-1958. Restrictions imposed at this time on Canada 
were justified presumably to protect the national security. 
However this policy represented a contradiction in the 
government’s defense understanding with Canada particu- 
larly since both nations had agreed in 1950 to the mutual 
development of each other’s military and natural resources. 

The national security argument with respect to petro- 
leum imports appears to be a rationalization to continue 
a depression-born price stabilization program based upon 
state oil prorationing. The elimination of state prora- 
tioning would go far toward the solution of rejecting eco- 
nomically untenable government import restrictions on 
foreign petroleum. 

Microfilm $6.00; Xerox $21.20. 469 pages. 


DEVELOPMENT OF MARKETING THEORY 
(AN EVALUATION OF CERTAIN APPROACHES 
BEING USED IN THE DEVELOPMENT 
OF MARKETING THEORY). 


(L. C. Card No. Mic 60-3690) 


George Schwartz, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. Reavis Cox 

This dissertation analyzes a number of approaches to 
the development of marketing theory in order to answer 
two questions: 

1. What progress has been achieved in the development 
of empirically valid marketing theory through use of 
certain major theoretical approaches? 

2. How can empirically valid marketing theory best 
be developed in the future? 

The theoretical approaches evaluated in this disserta- 
tion are examined through the relevant publications of 
Wroe Alderson, Ralph Breyer, Paul D. Converse, Reavis 
Cox, Charles S. Goodman, Ewald T. Grether, Edmund D. 
McGarry, Oskar Morgenstern, William J. Reilly, John Q. 
Stewart, John von Neumann, and William Warntz. The 
approaches of these theorists, some of whom are not 
known as students of marketing, are studied in the disser- 
tation because each constitutes a recognized and unique 
approach to the development of marketing theory. 

The dissertation author’s evaluation of these theoretical 
approaches leads him to the conclusion that none has pro- 
duced empirically valid marketing theory. 

The deductive approach of economic theory used by 
Grether appears to exaggerate the logical and economic 
bases of human behavior. A major handicap of mathe- 
matical models of the game theory type used by von 
Neumann and Morgenstern is the fact that they are either 
based on only 3 few of the relevant empirical assumptions, 





or else some of their assumptions do not correspond with 
the existing empirical facts. 

The dissertation author’s objection to the functional 
approach as it is used by McGarry, is that it relies too 
heavily on deduction and speculation. Somewhat similar 
comments can be made with respect to the product of 
Alderson’s approach at this stage of its development. 

Breyer’s systemic approach has not yet been employed 
beyond his application of the approach to the analysis of 
distribution costs on a channel-wide basis. However, this 
approach presently appears to be more of a point of view 
than a method for developing marketing theory. The ana- 
lytical method used by Cox and Goodman, though not a 
technique for developing marketing theory, has been dem- 
onstrated to be a useful model for analyzing the efficiency 
of work performed by marketing channels. 

The dissertation author notes that the fact that none of 
the evaluated approaches has yielded empirically valid 
marketing theory, does not necessarily mean that they are 
incapable of doing so. Rather, this situation may reflect 
the fact that an approach has not been in use long enough, 
or that the theorist using it did not have the resources re- 
quired to conduct the research necessary for the proper 
use of his approach. 

Of the various approaches examined in this disserta- 
tion, those of Reilly and Converse, and of the social phys- 
icists, appear to the author to be the most promising for 
the future development of marketing theory. Both ap- 
proaches utilize the empirical method of inquiry, and are 
believed to be most likely to yield quantitative theories of 
the type which the author states should be included in a 
science of marketing. 

The dissertation author’s preference for the empirical 
approach stems from his concept of marketing theory. In 
his view, a marketing theory should be such that it ex- 
plains the variation of some marketing phenomenon, e.g., 
sales of a product, size of market areas. Ideally, a mar- 
keting theory should take the form of an equation relating 
a dependent variable to one or more independent variables. 
Moreover, in order for a marketing theory to facilitate 
control of the dependent variable, a causal relationship 
needs to be demonstrated between the dependent and inde- 
pendent variables. 

A marketing theory should be such as to yield accurate 
probability predictions about variation in the dependent 
variable on which it focuses. A marketing theory would 
become a law if it were improved to the point where its 
predictions were perfectly accurate over time. 

Microfilm $3.30; Xerox $11.50. 254 pages. 


OPEN-MARKET OPERATIONS: A THEORETICAL 
AND EMPIRICAL STUDY. 


(L. C. Card No. Mic 60-3148) 


Costas Andreas Thanos, Ph.D. 
Columbia University, 1960 


Open-market operations may be defined as variations 
in the security portfolios of the central banks for the pur- 
pose of implementing monetary policy. The various forms 
that such variations take, as well as their effects, are the 
subject matter of this study. 
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Open-market operations have been distinguished into 
four types: “intervening”, “offsetting, first and second 
category”, “abstaining” and “compensating”. The effects 
of each of these types, as well as the objectives that can 
be achieved by their use differ. The main effects of these 
types of open-market operations have been found to be 
four: “reserve”, “price”, “shifting” and “substitution”. 
However, it has been shown that only two of these effects, 
the price and the substitution effects can be consistently 
realized, and only then under certain circumstances. 

The concern of central banks for orderly conditions in 
the market calls for a restriction in the, range of security 
price fluctuations (within a short period of time). Because 
of this, the price and substitution effects cannot always 
be operative. It appears, therefore, that open-market 
operations, although constituting a unique weapon in their 
flexibility, are hindered by the concern of the modern 
central banks for orderly markets. 

The empirical investigation has brought forth, never- 
theless, that open-market operations have been used in 
the United States and Canada as the most active instru- 
ment of credit control. In both countries the central banks 
continuously operate in the money market, either to change 
or maintain the level of interest rate structure within the 
limits set by their concept of market orderliness. How- 
ever, in both countries, and in particular in the United 
States, the central bank has not as yet been able to con- 
struct a market parameter whose changes will accurately 
measure the money market pressure, and thus serve as a 
guide to open-market policies. The parameter of net free 
reserves used by the Federal Reserve System has not 
proven very satisfactory. 

From the whole study it appears that the usefulness of 
open-market operations is conditioned by the concepts of 
market orderliness held by the central banks. For as 


long as the central banks are unwilling to allow security 
yields to become more or less competitive with loan 
rates the main effect of open-market operations, i.e., the 
price effect, will not be fully operative. 

Microfilm $3.90; Xerox $13.75. 304 pages. 
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TRENDS IN THE DISTRIBUTION 
OF STOCK OWNERSHIP 


(L. C. Card No. Mic 60-3636) 


Edwin Burk Cox, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Irwin Friend 


The purpose of this study is to estimate the past and 
present distributions of corporate stock owned by individ- 
uals according to the size of the holding and income, age 
and occupation of the holder. A review of past work on 
the problem is given. The best estimates which can be 
made with available data are presented and proposals are 
made for improving these estimates. A critique of current 





work and comparisons of the findings of this and other 
studies are made. 

Data on divident income reported on Individual Income 
Tax returns are used to estimate the distribution of divi- 
dends among income groups. This phase of the study mod- 
ifies Simon Kuznets’ method and extends to 1957 the find- 
ings reported in Shares of Upper Income Groups in Income 
and Savings. The assumption is made and defended that 
the distribution of stock among income groups is approx- 
imated by the distribution of dividend income among in- 
come groups. 

Corporate stockholder of record data are used to 
estimate past and present distributions of shares by type 
of holder and size of holding for specific issues. The 
properties of these distributions are studied in relation to 
characteristics of the issue or issuing company. These 
characteristics are price per share, assets of the issuing 
company, dividend payout and yield on the stock. The ef- 
fects of stock splits on the distributions of shares and 
record shareholdings by size of holding and type of holder 
are considered. The differences between distributions of 
record shareholdings and beneficial shareholdings are 
investigated. 

At least fourteen companies have made mail, phone 
or personal interview surveys of their stockholders for 
various reasons. These surveys were not designed to 
serve the purpose of this study, but the technique can be 
adapted to do so. The methods used and some of the re- 
sults obtained are discussed because the stockholder 
study represents a valuable tool for research into the 
patterns of stock ownership. To show that such surveys 
could be used in this way, a pilot study of Atlantic Refin- 
ing Company stockholders was performed. The results 
indicate that properly designed and coordinated surveys 
by a group of companies could produce data of value to the 
participating companies and the business community. 

The results of the study may be summarized briefly as 
follows. At the end of 1957 the more than ten million in- 
dividuals who owned stock owned directly seventy percent 
of the corporate stock outstanding and not owned by a 
corporation. The top one percent of income recipients 
received 39 percent of total dividends paid to individuals, 
while the top ten percent received 59 percent. These 
shares declined markedly between 1926 and 1935 and be- 
tween 1937 and 1943. A rise between 1946 and 1948 has 
been offset by a subsequent decline. The concentration of 
stock by size of record shareholding declined between 
1937 and 1947 but has shown little change since. Owner- 
ship of stock in substantial amounts is associated with 
recipients of high incomes, older persons and those in 
entrepreneurial, professional or managerial positions. 

The data on stock ownership which can be obtained by 
an individual investigator are quite limited. They do not 
provide a satisfactory basis for the thorough analysis 
which the importance of the problem warrants. Special 
analysis of tax returns would be helpful. Coordinated 
surveys of stockholders by individual corporations are 
needed. The periodic surveys of stockholders made by 
the New York Stock Exchange should be improved in ac- 
curacy and coverage of stockholder characteristics (in- 
cluding a question on the amount of stock owned). 

Microfilm $3.90; Xerox $13.75. 301 pages. 
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TECHNIQUES OF TREASURY DEBT MANAGEMENT 
(L. C. Card No. Mic 60-3069) 


Tilford C. Gaines, Ph.D. 
Columbia University, 1960 


The public debt of the United States has been sharply 
increased as the result of war finance on three occasions 
in the past century. After the Civil War and World War I 
the Treasury quickly developed techniques for managing 
the debt that achieved a maturity arrangement consistent 
with explicit policy objectives and which minimized dis- 
turbing influences upon the private capital markets. In 
both instances, debt management was assisted by fairly 
rapid debt retirement. 

Both because of the relatively greater size of the debt 
and the fact that fiscal policy has not provided for debt 
retirement, the post-World War II problems of debt man- 
agement have been more stubborn, and a smoothly func- 
tioning debt management program still had not been de- 
vised twelve years after the end of World War II. The 
maturity structure has shortened almost steadily, and a 
larger and larger part of the debt has shifted into a 
liquidity asset function within investor portfolios and out 
of an investment portfolio function. The failure to sell 
sufficient longer-term Treasury bonds to prevent the over- 
all maturity structure of the debt from shortening has 
been the most serious failure of debt management. 

Each investor has an independent investment function 
that reflects the relative weights attached to yield, risk, 
liquidity (marketability), tax status, and other factors in- 
fluencing decisions. At any point in time it must be as- 
sumed that the existing structure of interest rates on in- 
vestment assets of various types in an equilibrium 
solution given the supply of these assets and the composite 
demand function of all investors. In order to tap a 
broader segment of long-term investment funds, it is 
simply necessary for rates of interest on Government 
securities to rise to the level relative to other rates 
where the indicated additional amount of funds will be re- 
channeled voluntarily from other investment into Govern- 
ments. 

This obvious conclusion does not provide a solution for 
the Treasury. A large part of the answer to the Treas- 
ury’s dilemma lies in the techniques that presently are 
employed to finance the debt. These techniques create a 
maximum of uncertainty, provide a minimum of encour- 
agement for investors to commit a portion of their in- 
vestment funds to Government securities, impose larger 
demands upon the supply of investment funds at a single 
point in time than could realistically be expected to be 
serviced, and fail to provide a program of orderly steps 
toward known objectives. 

The most important first step in an effort to develop 
more effective public debt management techniques is to 
routinize refunding. First, a schedule of short-term 
debt should be developed containing three-month, six- 
month, and one-year obligations that are automatically 
rolled over into similar new securities at maturity. 
Second, a similar structure of intermediate and longer- 
term maturities should be established which, again, would 
automatically be refunded into securities of identical 
term at maturity. In case of longer-term bonds, it would 
be desirable to offer exchange options into new long-term 
bonds well before the securities reached maturity. In all 





cases, the amounts scheduled for refunding at any one 
time in each maturity sector should be small enough to 
correspond with the normal flow of investment funds in 
that maturity sector. 

The importance of developing techniques for more 
orderly, routine debt management lies not only in reduc- 
ing the disturbing influence of public debt management 
upon the capital markets but, more importantly, in pre- 
venting an unintended shortening of the debt structure 
from being the inflationary force it has been in recent 
years. As marketable Treasury debt has moved into 
shorter maturity categories, it has supported a tendency 
for the velocity of money to increase. The funds in effect 
provided by the increase in velocity have been channeled 
into the capital market; the Treasury through its policies 
has been a net supplier of capital funds. Credit expansion 
through this process has been most difficult for the mone- 
tary authorities to reach. 

As regards the use of debt management as an instru- 
ment of counter-cyclical policy, the program outlined in 
this study would yield a neutral result. In time, it might 
be possible to experiment with a cyclically varying pro- 
gram. The immediate objective, however, should be to 
develop the orderly techniques of debt management that 
will make it possible for the Treasury to regulate its 
maturities. Microfilm $7.75; Xerox $27.70. 611 pages. 


THE OHIO DEATH TAXES 
(L. C. Card No. Mic 60-2827) 


James Harold Maloon, Ph.D. 
Indiana University, 1960 


History 


Existing transfer taxes can be traced from the period 
preceding the birth of Christ down through the centuries 
being utilized in the Roman Empire and in Western Europe 
during the Middle Ages. In more modern times their 
application is virtually universal throughout all nations of 
a higher civilization. Their introduction into American 
tax systems occurred very early in the life of the Amer- 
ican nation and were first in evidence in the stamp tax 
levies imposed under federal legislation of 1797. Early 
forms of transfer taxation generally followed the inherit- 
ance type tax, excluding transfers to near relatives, and 
taxing successions included in the base at a single flat 
rate. 

In 1893 Ohio enacted its first death tax which was a 
collateral inheritance tax. In the following year, 1894, 
Ohio became the first state to levy a progressive rated 
tax on direct heirs. While the 1894 tax imposed by the 
Ohio legislature was only in effect for a short time, the 
development of transfer taxation from the 1890’s on 
through World War I tended to confirm the form of taxa- 
tion which had been initiated in the State of Ohio. 

The general change and added complexity of methods 
of doing business, the institution of life insurance, and 
the increased use of certain devices for the transfer of 
property as well as problems relating to the multiplicity 
of tax jurisdictions brought recognition of several problem 
areas in American death taxation early in the twentieth 
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century. The problems which received the greatest na- 
tional attention were those connected with the tax situs of 
property and questions relating to domicile. Some states 
have enacted reciprocal legislation and also provisions 
for arbitration to deal with these problems. Ohio is one 
of the reciprocating states but the Ohio statute is drawn 
in such a way as to yield to the second state in any case 
where there is dispute. 

The federal government occupied the transfer tax field 
during the Civil War, again during the period 1898-1902, 
and re-entered the field during World War I. Action by 
several states during the 1920’s appeared to threaten the 
existence of death taxation. Perhaps partly as a means of 
retaining transfer taxation at the federal level and as a 
means of providing incentive for states to abandon the com- 
petitive race for repeal, the federal congress, in 1924, 
enacted a provision which would permit the crediting of 
25 per cent of the federal estate tax with any state death 
tax which might be imposed. In 1926 the federal congress 
increased the credit to 80 per cent. Thus, the competitive 
situation was overcome to a large extent but the credit 
device now tends to limit the sphere within which the 
state can successfully impose transfer taxes. 


Ohio Transfer Taxes Today 


At the present time the State of Ohio imposes two sep- 
arate transfer taxes, the inheritance tax and the estate 
tax. The basic levy is the inheritance tax while the estate 
tax is levied as an additional tax to assure that the state 
will fully benefit from the federal credit. The Ohio death 
tax system has not been thoroughly revised at any time 
since its inception and a great deal of the statutory law is 
antiquated and a substantial part of the administration of 
the tax rests on custom. The Ohio transfer taxes are 
primarily administered at the local level by the probate 
courts. Deductions are not clearly delineated by statute 
and may not be uniformly applied throughout the state. 
Similarly the problems of valuation do not appear to be 
approached in a uniform way in the administration of the 
death taxes in Ohio. 

While the Ohio inheritance tax rates are relatively low 
they are levied at a progressive schedule and the death 
taxes represent the only taxes imposed with progressive 
rates. The sharing of the revenues produced by the death 
taxes with local governments of origin presents some 
peculiar problems. In addition to some doubtful practices 
with respect to deductions which are not specified by law, 
there exists other equity problems in that specific excep- 
tions or exclusions exist. One case in point is that of life 
insurance, while another is the utilization of the device of 
life or limited estates to pass property to two or more 
persons with the application of the tax to the whole prop- 
erty being made only once. 





Revenue Significance of the Ohio Death Taxes 








The state’s share from the Ohio death taxes amounts 
to less than one per cent of the total revenue receipts of 
the State of Ohio. Similarly, taken as a whole, the revenues 
accruing to local governments must be regarded as rel- 
atively insignificant. The little importance of transfer 
taxes and revenues perhaps accounts for the slight attention 
which has been given their structure and administration 
both by the legislature and by administrative authorities. 


ollou 


Economic Effects of Transfer Taxes 





Two central questions have stood out in the discussion 
of the economic effects of transfer taxes: (1) What is their 
effect upon the real capital of a nation? and (2) Where is 
their incidence? It has been contended that such levies 
have an adverse effect upon real capital and its formation. 
It is obvious that such taxes do not remove or destroy ex- 
isting real capital. It is also concluded that the formation 
of new real capital may not be affected adversely or that 
such formation may be favorably affected by the existence 
of transfer taxes. It is recognized that government ex- 
penditures supported in part by such taxation may act to 
bring forth real capital. It is further recognized that the 
utilization of a given source of revenue relieves others 
from greater use and may well free funds for investment 
which otherwise would have been drawn off in the form of 
taxation. 

The incidence of the death taxes can hardly rest with 
the decedent but instead must reduce the income (by gift) 
of his heirs. Thus it is concluded that ordinarily incidence 
as conventionally viewed must rest with successors. 


Recommendations 








It is recommended that the State of Ohio abandon the 
inheritance tax and enact an estate tax complimented with 
a gift tax. The alleged greater equity of an inheritance tax 
is largely nullified by its cumbersome administration and 
by the presence of the federal estate tax. It is recognized 
that it would be preferable for states to abandon transfer 
taxation to the exclusive use of the federal government if 
and when sufficient reform of federal transfer taxes and 
their integration with the income tax is accomplished. 

Microfilm $5.60; Xerox $19.80. 439 pages. 


FEDERAL CREDIT UNIONS IN THE 
UNITED STATES: AN ANALYSIS. 


(L. C. Card No. Mic 60-511) 


Charles F. Meehling, Ph.D. 
New York University, 1957 


Adviser: Professor Kurt Flexner 


Credit unions in the United States have yet to celebrate 
their fiftieth birthday. Nevertheless, they have shown rapid 
growth in the last two decades and have attracted the 
attention of the banking community which has become aware 
of the phenomenal growth of these societies and tends to 
view them as competitors no longer meriting special sub- 
sidy in the way of absorption by others of part of their ex- 
penses and exemption from Federal income taxes. 

The present study has sought to trace the development 

of credit unions, to analyze their current operations, and 
to assess their place in the financial system. What do 
they do and why have they grown so rapidly recently? 
Since no comprehensive nationwide data are available, but 
only earlier studies of the situation in several states, the 
data used in the detailed analysis relate to Federal credit 
unions, whose origin is as recent as 1934. 

The analysis of credit unions followed in the present 
study is centered upon their operations as reflected in 
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balance sheet and income data. It therefore employs 
techniques that resemble those of the National Bureau of 
Economic Research in their studies dealing with financial 
institutions which extended cash instalment loans to con- 
sumers, namely, industrial banking companies, personal 
finance companies and personal loan departments of com- 
mercial banks, each published in 1940. Incidentally, it 
may be noted that the fourth principal lender - the credit 
union - was not included in their series. 

Microfilm $2.50; Xerox $8.60. 187 pages. 


THE SALES TAX SYSTEM OF GREECE 
(L. C. Card No. Mic 60-2858) 


George Spyridon Zarkos, Ph.D. 
Indiana University, 1960 


Supervisor: Louis Shere 


Modern Greece has been levying sales taxes since her 
emancipation in the 1820’s. The sales taxes that com- 
bined make the present system of sales taxation appeared 
throughout a 120-year period as a result of adverse eco- 
nomic conditions. Customs duties, a production tax and 
its countervailing import duties, a number of excises, and 
fiscal monopolies are the major sales tax components. 
Although their relative revenue importance has been some- 
what changed, with no exception all these taxes, amended 
and supplemented, are still in existence. 

The revenue importance of all the sales taxes com- 
bined has been generally increasing. While they contrib- 
uted only 30 per cent of the total tax revenue in the 1830’s 
and their revenue contribution was of about an equal im- 


portance to the revenue from direct taxes in the 1870’s, 
sales taxes have been contributing something between 
three-fourths and four-fifths of the total tax revenue of 


. 


Greece since the 1880’s. 

Nevertheless, despite such a dependence on sales taxes 
for most of the tax revenue and revenue from domestic 
sources in general, the distribution of the tax burden 
from these taxes might not be regressive. Not only an ex- 
tensive system of exemptions, but also the structure of 
the country’s economy most likely make the system of 
sales taxation progressive. National income and popula- 
tion data as well as some other aggregates are used to 
demonstrate the validity of this argument. 

In view of the administration, compliance, and economic 
problems associated with the sales taxes and the coun- 
try’s financial needs at the present time as well as five 
and seven years hence, a number of proposals are made 
purporting to improve and readjust Greece’s entire rev- 
enue system to the financial requirements under the new 
economic circumstances. However, it is also proposed 
that the solution of some of the problems associated with 
a heavy dependence on sales taxes should be undertaken 
later and only at higher levels of national income, be- 
cause of the country’s continuous budgetary deficits and 
its persistent balance-of-payments disequilibriums in 
current accounts. 

In the author’s opinion, Greece will have to depend on 
sales taxes for most of her revenue needs in the years to 
come, especially if the scope of the government increases 





much faster for an accelerated economic growth and de- 
velopment. The discussion ends with a warning against 
tax reductions of any kind. 

Microfilm $3.05; Xerox $10.60. 233 pages. 
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A MODEL OF THE URBAN LAND 
MARKET: LOCATION AND DENSITIES 
OF DWELLINGS AND BUSINESSES. 


(L. C. Card No. Mic 60-3564) 


William Alonso, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Walter Isard 


In this dissertation the location decisions of the firm 
and the individual resident are examined in economic 
terms, and an equilibrium solution of the urban land 
market is derived. The concepts employed are cognate 
with those of agricultural rent theory and there results a 
general theory of rent and the location, density, and in- 
tensity of the various land uses. 

Individual equilibrium for the individual resident and 
the firm is established in terms of classical substitution 
analysis. This solution contains some unusual features, 
such as positively sloped indifference curves between 
distance from the center of the city and other goods for 
residents, and an intersection of marginal costs and rev- 
enues in a negative quadrant for urban firms. However, 
though individual equilibrium can be solved in these clas- 
sical terms, market equilibrium requires a restatement of 
individual equilibrium in terms of “bid price curves,” 
which are akin to the ‘rent functions” of agricultural 
theory. Individual equilibrium may then be described in 
parallel terms for farmers, urban firms, and residents. 
Equilibrium is established with this conceptual tool, first 
in simple game-like problems, and later in a more real- 
istic land market. This equilibrium is arrived at through 
an iteration process. While a simultaneous equations 
solution is presented which may be used as complementary 
to the iteration system, the former is not capable of es- 
tablishing a market solution by itself except in a special 
case. 

Though the assumptions employed are those generally 
accepted in the theory of land economics and human 
ecology, some of the conclusions arrived at by precising 
the process of market equilibrium differ. The “minimum 
aggregate costs of friction hypothesis” first suggested by 
R. Haig is disproven. Similarly, the hypothesis that im- 
provements in transportation lower aggregate urban rents 
is shown to apply only to cases where the price elasticity 
of demand for land approaches zero. The presence of 
slums in the premium land near the center of the city and 
of wealthy areas in the suburbs, which is often explained 
in terms of population growth and the activities of spec- 
ulators, can be shown to arise out of a static equilibrium 
in which accessibility behaves as an inferior good. 

H. Hoyt’s sector theory and the relative trend in land 
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values in the center and the periphery of American cities 
since the second World War may also be interpreted in 
terms of the theory presented. 

The central part of the analysis is based on the sim- 
plistic assumption of a single-centered city on a feature- 
less plain. However, in the latter sections of the disser- 
tation the effects of street patterns and of routes of 
transport of different quality are considered, as well as 
situations in which there may occur multiple centers, 
whether complementary or competing. A method of test- 
ing the model is outlined and, granting positive results to 
such a test, a procedure for prediction of urban patterns 
and their changes is suggested. 

Microfilm $3.65; Xerox $12.85. 283 pages. 


THE DEVELOPMENT OF THE 
THEORY OF EXCISE TAXATION 


(L. C. Card No. Mic 60-3655) 


Joseph Robert Guerin, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Professor Sidney Weintraub 


This study is primarily an account of the way in which 
economists have employed the concepts of economic theory 
to analyze the effects of both specific and general excises 
upon commodity prices, factor prices and welfare. Be- 
ginning with the classical school, the study records the 
theories of Smith, Ricardo, and others, and shows how 
differences in their conclusions about excise tax incidence 
are traced to the different aspects of value and distribu- 
tion theory emphasized by each. A considerably more 
precise analysis is presented in the work of Cournot, 
wherein demand, cost, and supply functions are applied to 
determine price effects under different market structures 
and to compare the monetary burden of an excise with its 
yield. The more recent developments in excise tax in- 
cidence theory are seen to stem from the introduction as 
variables factors either ignored or assumed constant in 
neo-classical analysis, e. g., the prices of untaxed goods 
and the prices of unspecialized factors of production. 

A new theory of excise taxation framed within the general 
equilibrium setting suggested by these considerations, the 
Brown-Rolph thesis that excises reduce factor prices 
rather than raise commodity prices, is presented along 
with its criticisms. 

Writings on the welfare effects of excise taxation are 
divided into older theories based upon utility analysis and 
newer theories derived from the use of indifference curves. 
First examinedis Jules Dupuit’s use of marginal utility (with 
extentions and elaboration by Marshall and Ursula K. Hicks) 
to compare the revenue from an excise with the amount 
of consumers’ and producers’ surplus it destroys. 
Difficulties involving the measurability of surplus and 
interpersonal comparisons of utility are seen as imposing 
severe limitations upon the applicability of this approach. 
The excess burden doctrine that an excise tax leaves the 
taxpayer on a lower indifference curve than would an 
equal-yield income tax is then presented in both graphic 
and equational form. The extensive criticism of this 
doctrine is noted, and the conclusion is drawn that tradi- 





tional beliefs about the superiority of direct over indirect 
taxation on a basis of efficiency are open to serious ques- 
tion. 

A final chapter examines some neglected aspects of ex- 
cise tax analysis: (1) the effect of an excise upon the 
quality of the taxed commodity, and (2) the effect upon 
price where the producer of the taxed commodity seeks 
less than maximum profits. In the first case graphic anal- 
ysis is used to demonstrate how the shapes of the cost and 
demand functions and the degree of responsiveness of con- 
sumers to quality change affect the outcome. In the latter 
case it is found that the price increase necessary to main- 
tain a given level of profits might be either greater, less, 
or equal to the tax, depending again upon the shapes of the 
cost and demand functions. 

Microfilm $2.50; Xerox $8.00. 175 pages. 


THE PREDICTION AND ANALYSIS OF DEMAND 
FOR REPLACEMENT PARTS 


(L. C. Card No. Mic 60-3530) 


Bernard Jay Marks, Ph.D. 
University of Minnesota, 1960 


Adviser: Leonid Hurwicz 


We have considered the expected quantities of a re- 
placement part demanded in a sequence of periods t = 1, 

2, ... (time periods or some other measure of usage), the 
within period variance, and the dynamic properties of the 
expected demands as one period succeeds another. 

The commodity considered is bought as a replacement 
of a previously installed item of the same type: an elec- 
tron tube, a light bulb, an automobile tire, etc. We have 
confined our attention to a replacement part whose quantity 
demanded is related to the age distributions of parts and 
the failure rates of the parts. 

First we considered the case where the expected de- 
mand in each period was generated by the replacement of 
parts on major assemblies in use at the beginning of the 
initial period. Secondly, we considered the case where the 
expected demand in period t is generated not only by re- 
placement of parts on the initial assemblies but by the re- 
placement of parts on assemblies added subsequent to the 
initial period and still in use at the beginning of period t. 

In both of these cases we found that the expected demand 
can be expressed as a non-homogeneous linear difference 
equation which relates expected demand in period t to the 
values of expected demand in preceding periods and either 
(in the first case) to the initial age distribution of the parts 
or (in the second case) to both the initial age distribution 
and the age distributions of the parts on the assemblies 
subsequently added or withdrawn. 

In the special case where the conditional probability of 
failure of a part is independent of its age j, we found that 
in the first case the expected demand in all periods is a con- 
stant. Inthe second case the ratio of expected demand D, to 
the total number S, of parts in use at the beginning of period t 
is independent of t. Unlike the previous case where there 
was aconstant total number of parts, inthis case the total 
number of parts changes over time and therefore the expected 
demand changes with the changes in the number of parts. 
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In another special case we assumed the existence of a 
finite age J such that parts which have survived to age J 
have a probability of one that they will fail before they can 
become one period older (i.e., r, = 1). We found that in 
the first case the expected demand d, in period t is re- 
lated to the expected demand d,_,, d,_,, -.. in preceding 
periods by the J th order homogeneous linear difference 
equation whose solution d(t; d,,d,, ..., dy ) is a damped 
oscillatory function of t, converging to a non-zero value 
which depends on the initial age distribution. On the other 
hand, in the second case the difference equation is non- 
homogeneous. However, the principal solution D(t; D, 
D,, ...,D ) is an oscillatory function of t and these oscilla- 
tions aré damped, converging to a non-zero value which 
depends not only on the initial age distribution but also the 
age distribution of parts on assemblies added to and with- 
drawn from the system in subsequent periods. In this case 
we also found that if the additions and withdrawals are 
random, the oscillations are not damped. 

Microfilm $2.50; Xerox $5.40. 110 pages. 


CONCEPTUAL AND METHODOLOGICAL 
PROBLEMS IN APPLYING SCHUMPETER’S 
THEORY OF ECONOMIC DEVELOPMENT 
TO NON-MARKET ECONOMIES 


(L. C. Card No. Mic 60-3116) 


Paul Medow, Ph.D. 
Columbia University, 1960 


Although the central role of technological and other in- 
novations in Schumpeter’s model of economic progress 
would make it particularly relevant to the analysis of 
newly-industrializing economies today, it is widely be- 
lieved that the seemingly decisive character in it of the 
role of the individualist entrepreneur limits its actual 
applicability to market economies of the nineteenth century 
type. Schumpeter himself, however, regarded his model 
of economic development as applicable to socialist econ- 
omies as well, and denied that even his model of capitalist 
economic development centers on the entrepreneur. He 
has referred to him as “merely the bearer of the mech- 
anism of change.” 

This suggests that a closer examination should be 
undertaken of the most basic concepts on which Schum- 
peter’s model of capitalist development rests in order to 
establish the nature of the non-entrepreneurial institutional 
elements that it contains, and also to consider the more 
general forms that such elements may assume in progress- 
ing non-market economies. 

The most basic concepts on which that model is founded 
come from the works of Menger, Max Weber, and Marx. 

The concept of an innovation itself, which is much wider, 
inSchumpeter’s analysis, than merely the concept of a tech- 
nological innovation, represents an elaboration of Menger’s 
analysis of production in terms of the “order of goods.” 


The items follou 





The five basic types of innovation listed by Schumpeter 
are deduced from a distinction between production in the 
technical sense and production in the “economizing” sense, 
that is, through the reallocation of products and resources 
from channels of lower utility to channels of higher utility. 
Schumpeter also reformulated Menger’s concept of capital 
as the power to reallocate resources into channels of 
higher productivity in terms of his own analysis of the 
role of innovations in increasing productivity. Calculations 
of the relative productivity of innovations do not neces- 
sarily require, Schumpeter observed, the presence of 
market-established prices. They could be “accounting” 
prices established through the centralized trial and error 
process described by O. Lange. 

In analyzing the institutional basis on which the con- 
tinuous introduction of innovations rests in a capitalist 
economy Schumpeter relied on Weber’s concept of ration- 
alized social behaviour, on the one hand, and also on 
Marx’s analysis of the functioning of declining profits as 
an investment-inducing mechanism. He relied on Weber’s 
concept in formulating his own theory of individualist 
leadership in terms of an ability to make decisions in the 
presence of gaps in the data that merely rational calcula- 
tion would require. Since Schumpeter indicated, however, 
that both the “capitalist” entrepreneurial attitudes that he 
described and entrepreneurial leadership itself might be 
altogether absent in a developing economy, particular in- 
terest attaches to his analysis of the profit-eliminating 
aspects of competition as an innovation-inducing mechanism. 
It appears that ultimately it is on the functioning of this 
mechanism and not on the presence of entrepreneurial 
leadership that the continuity of economic development in 
his capitalist model rests. In seeking to apply his basic 
model to non-capitalist economies, therefore, it is coun- 
terparts to this mechanism that must be sought in the 
first place. 

The fruitfulness of this general methodological prin- 
ciple may be illustrated with regard to the planned economy 
of the Soviet Union during the Five Year Plans. There, 
continuity in the introduction of innovations by enterprises 
has ultimately been brought about by a combination of two 
mechanisms: “economic calculation” which refers to the 
requirement that enterprises submit calculations indicating 
the direction of projected expenditures before they are 
permitted to spend the funds accumulated to their own 
account within the state banking system; and periodic re- 
visions in the “technico-economic norms” or material 
input-output relations on which acceptable calculations of 
this kind must rest. In the absence of an orientation on 
fluctuating prices the general effectiveness of the innova- 
tions on which such reductions in the “calculable” allot- 
ments of material resources rest is then expressed through 
a combination of four indices: the planned increase in 
production resulting from the use of revised technico- 
economic norms; the planned increase in labour produc- 
tivity; the planned reduction in unit costs; and the planned 
level of profitability. 

Microfilm $3.00; Xerox $10.35. 229 pages. 
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THE TEACHING OF SCIENCE IN THE 
SECONDARY SCHOOLS OF MONTANA 


(L. C. Card No. Mic 60-4084) 


James Warren Gebhart, Ph.D. 
The Ohio State University, 1960 


The purpose of the study is to determine the status of 
science in the secondary schools of Montana, with special 
reference to the size of schools, sciences taught, enroll- 
ment in the various sciences, teaching assignments of the 
science teachers, their preparation in science, degrees 
held, salaries, and years of service. 

Method. Data came from two main sources: Form A 
reports for the 1958-59 school year (annual reports sub- 
mitted by school administrators to the State Department 
of Public Instruction) and the college transcripts of the 
205 Montana science teachers who had received their 
training in units of the University of Montana (48 per cent 
of all Montana’s secondary science teachers). Montana 
enrollment statistics were compared with national studies 
made by the U.S. Office of Education and with a Kansas 
study made by John Breukelman and Ted Andrews. The 
preparation of Montana teachers in the areas of biology, 
chemistry, physics, and geology was tabulated, and these 
data were compared with similar data processed by 
Charles Koelsche in Ohio and Milton Pella in Wisconsin. 
Montana’s geography, climate, economy, and tax structure 
were considered as they relate to the organization and 
special problems of its schools. 

Conclusions. Statistics show that Montana does not 
differ materially in science enrollments from the nation 
as a whole. Of Montana high schools, 95 per cent are 
below the estimated optimum size suggested by Conant. 
These small schools enroll 55 per cent of Montana’s stu- 
dents. Relatively few students are in schools in which the 
physical sciences are not taught at least every other year. 
Biology was the science subject most often taught and the 
subject enrolling the most students in the year studied. 
General science, chemistry, and physics followed in that 
order. Montana science teachers are required to teach too 
many subjects, including subjects in which they are inade- 
quately prepared. In all science areas taught the teachers 
lack sufficient preparation; they are best prepared in 
biology, least prepared in physics. All lack sound back- 
ground in geology. 

Recommendations. Consolidation of the 1160 existing 
school districts into fewer but larger districts will help. 
Reorganization of the secondary science curriculum into 
two broad areas, physical science and biological science, 
will help teacher-preparation patterns fit more nearly the 
teaching assignments. Resource units in the various sci- 
ence subjects might profitably be substituted for some 
texts; paperback texts might stimulate student ownership 
and use. The establishment of a national curriculum 
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center can assist in the selection of content and methods of 
preparation. Five years of training for science teachers, 
in courses tailored to meet teachers’ needs, and better 
summer programs and graduate offerings for science 
teachers are recommended. Other recommendations in- 
clude the elimination of science minors allied with majors 
in fields other than science or mathematics; more rigid 
supervision of teaching schedules in terms of certification 
requirements; and better salaries, improved teaching con- 
ditions, and more adequate facilities and equipment for 
Montana science teachers. 

Microfilm $2.75; Xerox $12.40. 209 pages. 


A COMPARATIVE STUDY OF NATIVE AND 
TRANSFER STUDENTS IN LIBERAL ARTS AND 
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William R. Hicks, Ph.D. 
University of Minnesota, 1960 


The major purpose of this study was to compare certain 
characteristics of native and transfer students who entered 
the University’s Liberal Arts and Education Colleges be- 
tween fall 1950 and spring 1955 with native students who 
entered the University as freshmen during a comparable 
period. Transfer students had begun college work at the 
University’s Duluth Branch and Minnesota’s five State 
Teachers Colleges. Native students were stratified to 
match Duluth transfers by college to which transfer was 
made and expected year of graduation. 

Samples were generally compared on high school rank 
and ACE Psychological Examination, type and location of 
high school, quality of work before and after transfer, 
length of stay in initial institution by transfers (comparable 
periods for natives), and persistence in post-transfer 
programs at the University of Minnesota. Null hypotheses 
were formulated and appropriate statistical methods were 
employed to test major assumptions and levels of sig- 
nificance. 

Natives and transfers to the College of Education were 
comparable in high school rank and college aptitude as 
measured by the ACE Examination. In liberal arts, how- 
ever, natives and Duluth Branch transfers were both sig- 
nificantly higher than teachers college transfers on high 
school rank. The latter also more often came from rural 
high schools in contrast to the more urban composition of 
native and Duluth Branch samples. Teachers College stu- 
dents usually transferred to the University’s liberal arts 
programs earlier than those from Duluth. The latter typ- 
ically came to the University with two years of pre-transfer 
work. They were similar to natives on this length of stay 
attribute. Transfer groups to Education brought two years 
to initial work from their initial institutions, while natives 
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brought slightly shorter programs from the Minneapolis 
campus. Transfers to Education brought with them sig- 
nificantly higher grades from their initial institutions than 
natives had earned at the University both in over-all pre- 
transfer programs and in differential subject fields. 
Among corresponding samples in liberal arts, no signifi- 
cant differences appeared in over-all and differential 
achievement, although grade records transferred were 
usually higher. 

The leveling effect of single institutional grading prac- 
tices was evident in later achievement at the University of 
Minnesota. Natives and transfers to Education maintained 
homogeneous achievement records both in over-all pro- 
grams and separate subject fields. Mean honor point 
ratios at the University’s College of Education tended to 
be lower, however, for both Duluth and teachers college 
students. In contrast, natives in the Liberal Arts College 
achieved significantly higher honor point ratios than trans- 
fers inover-all post-transfer programs; adifference which 
persisted after adjustments were made for initial differ- 
ences in high school rank. Differences noted among lib- 
eral arts samples on achievement in humanities and psy- 
chology indicated higher records for natives and Duluth 
transfers in these fields. When compared on persistence, 
natives maintained better records than transfers, more 
graduated and fewer left the University before completing 
baccalaureate programs. Attrition more often occurred 
among transfers who completed less than two years’ resi- 
dence in initial colleges. In contrast, the possibility of 
successful attainment of the degree at Minnesota increased 
for transfers remaining at their initial colleges for two or 
more years. 

The findings of this study emphasized need for con- 
tinued cooperation between the University of Minnesota 
and the two types of institutions in easing transfer prob- 
lems. Generally, students intending to transfer to the 
University should be encouraged to spend at least two 
years in pre-transfer residence. In addition, grades 
earned at these institutions do not provide a direct index 
of potential after transfer without some form of adjust- 
ment. Additional research studies with these and other 
transfers are needed to improve selection and admission 
policies and practices. 

Microfilm $4.70; Xerox $16.65. 366 pages. 


A STUDY OF MARRIED WOMEN 
STUDENTS AT INDIANA STATE TEACHERS 
COLLEGE, 1958-1959. 


(L. C. Card No. Mic 60-3006) 
Anne Marold Lee, Ed.D. 
Indiana University, 1960 


Chairman: H. Batchelder 


The purposes of this study were to determine the status 
of married women students at Indiana State Teachers Col- 
lege: (1) the trends in their enrollment; (2) their academic 
achievement as compared with unmarried students; 

(3) their problems, goals, and opinions, and (4) the atti- 
tudes of their families and friends toward their dual roles. 
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Data were obtained from 267 questionnaires completed 
by married women students enrolled at Indiana State 
Teachers College during the spring term 1959, and from 
interviews with 20 full-time undergraduate married women 
chosen by stratified random sampling on the basis of the 
number and ages of their children. Enrollment data were 
secured from census reports and by questionnaires from 
eight institutions comparable to Indiana State Teachers 
College. 

The major findings and conclusions were: (1) Approx- 
imately one-fourth of the women enrolled at Indiana State 
Teachers College during the spring term 1959 were 
married; (2) the percentage of these women was highest 
in the older age groups; (3) ninety per cent of the married 
women were vocationally oriented, most of them intent on 
teacher certification; (4) one-fifth of the married women 
students had husbands who were college students; (5) eighty- 
five per cent of the married women felt that their funds 
were adequate; (6) time pressures were the source of most 
of the problems mentioned by married women students; 

(7) the need for counseling was stated most frequently by 
students in their suggestions of ways the college could 
serve them better; (8) other suggestions dealt with con- 
venient schedules, housing, child care facilities, and the 
general acceptance of married women students by college 
professors; (9) the null hypothesis was assumed, tested 
by the use of the t-test of significance of the mean differ- 
ences, and accepted, in the analysis of the differences in 
academic achievement of matched pairs of 56 full-time 
undergraduate married and unmarried women students; 
(10) chi-square calculations indicated differences above 
the .01 level of confidence in the: (a) reactions of older 
and younger married women students in their opinions re- 
garding graduation before marriage;-older students wished 
they had graduated before marriage; (b) attitudes of fam- 
ilies and friends toward attendance at college of younger 
and older students;-approval was greatest for the younger 
students; (c) attitudes of parents and parents-in-law 
toward the attendance at college of their daughters;- 
parents were more encouraging than parents-in-law; 

(d) reactions of part-time and full-time married women 
students toward the interference of study with household 
tasks;-part-time students felt greater interference. 

It is recommended that studies be initiated to find ef- 
fective ways of motivating capable young women to accept 
realistic goals and to see the values of completing college 
before marriage. Counseling facilities geared to the needs 
of college women with emphasis on long term as well as 
short term goals should be expanded. College women 
should be instilled with a true prospective of the years 
ahead and a realization that roles in marriage change with 
age. Flexible college programs which would permit women 
to combine education and family responsibilities should be 
encouraged. It is recommended that housing for married 
college students and child care facilities in keeping with 
current philosophies of child growth and development be 
explored and expanded in the college community. It is 
highly desirable that separate categories be kept for men 
and women in future studies and in records at educational 
institutions. Microfilm $2.50; Xerox $8.00. 173 pages. 
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A COMPARISON OF PERFORMANCES OF 
MEXICAN AND AMERICAN CHILDREN IN A 
BI-CULTURAL SETTING ON MEASURES OF 

ABILITY, ACHIEVEMENT, AND ADJUSTMENT. 


(L. C. Card No. Mic 60-2362) 


Charles J. Patterson, Ed.D. 
Michigan State University, 1960 


Major Professor: Karl T. Hereford 


A “survey of needs” was conducted among the pupils 
of the bi-national American High School, Mexico, D.F., in 
order to identify areas in which improvements might be 
made in the programs, services, and relationships among 
staff-students-publics of the American High School. 

The study was limited to such student behavior as aca- 
demic ability, achievement, personal and social adjust- 
ment, and educational and vocational aspiration. Primary 
concern was given to an analysis of performances by 
Mexican and American members of the bi-national school 
population on tests in each of the above areas. 

Ten hypotheses pertinent to an understanding of Mex- 
ican and American students in the American High School, 
Mexico, D.F., were tested in the study. Of these, seven 
were validated, three were invalidated. 

1. Differences in ability of Mexican and American stu- 
dents to do academic work in the American High School 
are related essentially to English language proficiency. 
Mexican students, although bi-lingual, do not seem to be 
as able as Americans in the manipulation of language data. 

2. Differences in language data ability is reflected in 
the scores on language achievement. Although Mexican 
and American students do not differ on a total measure of 
achievement, American students are clearly achieving 
better in reading skill and comprehension, in verbal tasks 
and in logical reasoning. 

3. The study reveals, however, that the two groups do 
not differ in the area of personal adjustment. About one 
student in five from each group scored in such a way on 
the Index of Adjustment and Values as to indicate inac- 
curate perceptions of his abilities to perform in relation 
to his aspirations. 

4. As hypothesized, Mexican students probably reflect 
greater difficulty than Americans in adjusting socially to 
the bi-national setting. The modal group from among both 
samples are “peer-rejecting” (indicative of difficulty in 
establishing effective peer relations), but the Mexican 
group exceed expectations. Since the differences between 
the two groups is one of degree, no inference can be drawn 
that “Mexicans are over-valuing with respect to peers.” 
There are as many degrees of difference among Mexicans 
and American groups as between Mexican and American 
students in this respect. It would appear, however, that 
more Mexican students than expected bring to or develop 
within the bi-national setting a degree of “nationality con- 
sciousness” (i.e. awareness of differences among nation- 
alities of students) which may for some prohibit the de- 
velopment of satisfying peer relations. 

5. Both groups seem equally to “accept” (i.e. reflect 
satisfaction with) the American High School. About one in 
five students in each group were “generally dissatisfied” 
with the American High School. Further study is needed 
to determine if these are the same students who are re- 





flecting problems of personal or social adjustment to the 
bi-national setting. 

6. Both groups seem equally “acceptable” to the stu- 
dent body in terms of participation in the “prestige” activ- 
ities of the school. About 65 per cent of each group are 
engaged in some type of organized school activity which 
carries value for students and/or staff. 

7. Although the Mexican student group chooses desired 
vocations from a limited area of possibilities (almost ex- 
clusively from among the profession and managerial areas) 
it does not differ from the American group in this respect. 
The age at which students formulate a vocational choice 
does not differ between the two groups. If Mexican fam- 
ilies, as assumed, are exerting influence on their children 
to choose a vocation by the time they are sophomores in 
high school, American families apparently are exerting 
similar influences on their children. 

Microfilm $2.50; Xerox $7.00. 150 pages. 


THE SCHOOL SOCIAL WORKER: AN ANALYSIS 
OF PRESENT TRAINING PROGRAMS IN 
RELATIONSHIP TO JOB FUNCTIONS. 


(L. C. Card No. Mic 60-2886) 


Robert Bernard Rowen, Ph.D. 
University of Arizona, 1960 


Supervisor: Paul J. Danielson 


The school social worker is a caseworker employed to 
work with children experiencing difficulties due to social 
or emotional problems. Although he is employed by the 
public schools, his formal training is obtained in schools 
of social work. 

The purpose of this study was to test the hypothesis 
that the present training of school social workers was in- 
adequate in light of the reported job functions. 

The study was concerned with the determination of: 

(1) present functions of school social workers; (2) the 
academic discipline best suited to offer preparation for the 
reported functions; and (3) the present training of school 
social workers. 

Present functions of the school social workers were 
determined by use of a survey form sent to two hundred 
school social workers selected randomly from the mem- 
bership of the School Social Work Section of the National 
Association of Social Workers. Analysis of the responses 
of one hundred forty-two school social workers showed 
there were fifty-four out of a possible sixty-one functions 
performed by over twenty-five per cent of those reporting, 
and that fifty per cent of the school social workers were 
performing forty-seven of the functions. The functions 
were placed and analyzed in five categories relating to 
home, community, school personnel, school practices, and 
the profession. 

In determining the discipline best suited to offer prep- 
aration for the functions reported by the school social 
workers, judges were selected randomly from the faculty 
of the departments of education, psychology, and social 
work of the nineteen universities having schools of social 
work offering the specialization of school social work. 
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These judges were asked to assign those reported functions 
for which they felt their disciplines could best offer the 
training implied by the function. A seventy-seven per cent 
return indicated that social work could offer the best prep- 
aration for forty-seven of the functions. Seven functions 
appear best assigned to education for training. It appeared 
that the need for training in psychology evidently could be 
met either through the discipline of social work or educa- 
tion. The functions for which the judges decided that train- 
ing could best be offered in education were the functions 
relating to interpretation of school philosophy, goals, pol- 
icies, records, and role of the teacher, and the arranging 
for schedule changes and tutoring when necessary. The 
assignment of certain functions to education was rather 
significant, and especially in view of the fact that the func- 
tions had not been weighted. 

Investigation of the present training of school social 
workers centered on the nineteen schools of social work 
offering this specialization. The investigation revealed: 
(1) undergraduate preparation in education was not a re- 
quirement for admission into this specialization, and 
(2) no courses in education, as such, were offered in the 
nineteen schools of social work. 

Conclusions of the study are: (1) that school social 
workers are performing certain functions for which their 
training is not appropriate; (2) that a “core” of functions 
exists which are presently performed by school social 
workers for which the training is appropriately centered 
in social work; (3) that there also exists a body of func- 
tions for which education is the most appropriate training, 
but which is not presently included in the training of school 
social workers; and (4) that training in psychology as a 
discipline does not appear to play a major role, as do 
social work and education, in the preparation of school 
social workers. 

In light of the findings regarding the “educational” 
functions of the school social worker, the comprehensive- 
ness of the training of this school functionary warrants 
further study by those agencies concerned. 

Microfilm $2.50; Xerox $8.00. 173 pages. 
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SELECTED UNIVERSITIES 
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Problem 


The problem of this study was to define the appropriate 
role for the Administrator of Academic Affairs of selected 
universities and to determine the extent to which Admin- 
istrators of Academic Affairs performed this role. 


Procedures 








First, the appropriate role of the Administrator of 
Academic Affairs was established. Data for this phase of 
the study were gathered by reviewing the literature and 
related research and by interviewing selected university 
administrators. The role description thus developed 
identified the various functions for which the Administrator 
of Academic Affairs should be responsible. The second 
phase of the study determined the extent to which prac- 
ticing Administrators of Academic Affairs performed this 
role. Data for the second phase of the study were gathered 
by requesting from practicing Administrators of Academic 
Affairs information about their duties and responsibilities. 
Their actual practices were reported by them on a check- 
list developed from the findings of the initial phase of the 
study. 


Findings and Conclusions: 





The findings of the final phases of the study supported 
the position that the Administrator of Academic Affairs 
should be the chief educational officer of the university 
and should be responsible for the general supervision of 
all instructional programs. He should have clearly de- 
lineated responsibilities with the professional staff and 
should review all appointments, promotions, and dismis- 
sals of instructional staff members. The Administrator 
of Academic Affairs should be concerned with students’ 
personal problems only to the extent that they are directly 
related to the academic welfare of the students. He should 
work with the persons responsible for over-all plant and 
facility expansion and serve as an adviser in all expendi- 
ture of funds for these purposes. He should continuously 
study the budget to determine if the monies are being allo- 
cated in such a way as to maintain a balanced and inte- 
grated university program. 

The findings of the second phase of the study supported 
the position that most incumbent Administrators of Aca- 
demic Affairs performed the functions ascribed to them 
which were presented in the initial phase of the study. 

The evidence presented clearly identified the instructional 
program as the most important area of concern of the 
Administrator of Academic Affairs. Duties and respon- 
sibilities related to the professional staff and the student 
personnel were likewise considered major functions of the 
Administrator of Academic Affairs. Evidence indicated 
he may or may not have duties and responsibilities re- 
lated to the areas of the plant and facilities or the budget 
and finance. Some Administrators of Academic Affairs 
reported performing functions which were generally per- 
formed by other staff members in the majority of the 
universities studied. 

The recurrent theme of the returns seemed to be that 
the man responsible for over-all academic affairs was 
often a man burdened with minute academic administra- 
tive details and non-academic matters. If the Adminis- 
trator of Academic Affairs is to be free to review the edu- 
cational program and to confer with his professional staff 
concerning educational problems and their solutions, undue 
attention to students’ personal problems, the budget and 
finance, and the plant and facilities should be reduced to 
a minimum and administrative details should be assigned 
to others. 
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Recommendations: 


It is recommended that: (1) a study of the competen- 
cies necessary to the most efficient administration of this 
office be conducted and the findings be utilized in the prep- 
aration and selection of future practitioners in this im- 
portant leadership post; (2) incumbent Administrators of 
Academic Affairs conduct a study of their role in the 
university organization in which they serve with possible 
reorganization as the goal; (3) the role description de- 
veloped in this study be used as a guideline with appro- 
priate variation to suit local conditions in the delineation 
of the duties and responsibilities of the Administrator of 
Academic Affairs. 

Microfilm $2.50; Xerox $6.20. 130 pages. 





CRITERIA FOR A SCHOOL BUDGET 
(L. C. Card No. Mic 60-3328) 


Milton Robert Baum, Ed.D. 
Oregon State College, 1960 


Major Professor: W. L. Van Loan 


This study was undertaken to formulate a set of budget 
procedures which would serve as a guide for school 
budget building. As a consequence, the title of “Criteria 
For a School Budget” was selected to direct the research 
in developing a set of norms needed for a qualitative com- 
parison of budgets. 


Purpose 
The purposes of this study were: 


1. to make an analysis of 380 superior current budget 
documents from fifty states to determine the 
budget procedures, 


. to analyze the legal requirements of the Oregon 
Local Budget Law in respect to the public schools, 


. to determine the current budget practices in 
Oregon, and 


. to prepare an initial draft of a suggested school 
budget manual which would aid in the improvement 
of the budget procedures in the Oregon schools. 


Procedure and Limitations 





Extreme care was taken by the writer to study the 
public school budget movement in the United States, over 
a fifty year period, and to investigate the interpretation 
of the budget by all the authorities possible. The writer 
also took extreme care to insure that a representative 
sampling of superior budgets was obtained from every 
state in the fifty states. The procedure was designed to 
give representation to all time periods within the radius 
of fifty years, and to all the definitions from the authori- 
ties in the field of budget building. Each state was also 
contacted to send their budget forms and information. 

The sampling procedure for superior budgets was de- 
signed to obtain only public budgets that were recom- 
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mended by authorities in school finance. Two types of 
authorities were contacted to have the budgets selected by 
officials in different areas of each state. To obtain a 
double appraisal of the school district budgets in each 
state a letter was sent to each state department of educa- 
tion and a letter was sent to a prominent college in each 
state. As a result of the returns from the authorities, a 
list of addresses was collected that were recommended 
as having superior budgets. Invitations were then sent 

to the superintendent of public schools in each of the school 
districts to participate in the nation-wide study. 


Findings 
After studying seventy-seven definitions of the school 
budget, the budget materials of fifty states, thirty-six 
school business manuals, fifteen related handbooks, three 
hundred and eighty different public budgets, and reading 
manuals developed for other fields, it was found there 
were definite patterns developed for the superior school 
budget. The most significant patterns were developed 
into a proposed criteria checklist of one hundred and two 
points presented under the following eight headings: 
. The School Budgetary Process 
School Budget Form 
Budget Committees 
Preparing the Budget 
Advertising the Budget 
. Adoption of the Budget 
. Budget Limitations 
. Budget Controls in Operation 
The culmination of this project was the preparing of an 
initial draft of a suggested school budget manual for the 
State of Oregon. The initial draft was presented to the 
Oregon State School Budget Advisory Committee. The 
advisory committee revised the draft of the budget manual 
into a tentative form. The budget manual, in a tentative 
nature, will be distributed to officials concerned with 
school budgets. After one year of constructive criticism, 
by those who use the manual, it will then be published by 
the Oregon State Department of Education in a final draft 
for the school officials of Oregon. 
Microfilm $4.45; Xerox $15.75. 346 pages. 
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The Ohio State University, 1960 


The problem. This study was concerned with the dif- 
ficult task of staffing publicly controlled post-secondary 
technical education programs with competent teachers. 

Two important facets of this problem were investigated 
and they are stated in the form of questions as follows: 

(1) How can technical teachers be recruited? (2) What 
are the criteria for selecting technical teachers? 

Technical teacher as defined for this study refers to 
one who teaches a technical specialty involving laboratory 
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and/or related technology in an engineering-related cur- 
riculum for the preparation of engineering or scientific 
technicians who may be employed in positions that re- 
quire designing, developing, and testing activities. 

Procedures utilized. After studying the related litera- 
ture, the pertinent information obtained was used in the 
development of a check list composed of items involving 
(1) the media for locating potential technical teachers, 

(2) the reasons for persons entering technical teaching, 
and (3) the criteriafor selecting technical teachers. A jury 
of nationally recognized persons in the field of tech- 
nical education was utilized in developing and validating 
the data-collecting instrument that was sent to those ad- 
ministrators and technical teachers who were selected to 
participate in the study. The respondents represented 

48 two-year publicly controlled post-secondary technical 
schools offering engineering-related technical curriculums 
located in California, New York, Texas, and Michigan. 

Conclusions. In view of the main findings of the study, 
the most important media for locating potential technical 
teachers are personal contacts with college placement 
offices, advisory committee members, employers or 
supervisors in industry, engineering colleges, the state 
supervisor for technical education, and technical school 
administrators and teachers. 

The following expressions of the advantages of tech- 
nical teaching appeared to be the most significant among 
those given as influencing persons to enter the field: 

(1) Technical teaching provides greater personal satis- 
faction than does work in industry; (2) it is more inter- 
esting and challenging than other work; (3) it fulfills the 
desire to transmit one’s knowledge to others; (4) it offers 
an appealing schedule of work and vacations; (5) it pro- 
vides opportunity for the improvement of knowledge in 
chosen fields; and (6) it furnishes economic security 
through sick-leave and retirement programs. 

In accordance with the major findings of this study, 
the tangible elements, other than personality factors, 
which should be considered in the selection of potentially 
competent and effective technical teachers are these: 

(1) The candidate should be approximately 30 years of 
age; (2) he should be a graduate of an engineering college 
or equivalent, with a bachelor’s degree, a “B” average 
grade, and a strong desire to improve himself, profession- 
ally, through graduate work in education and in his tech- 
nical specialty; (3) he should possess a minimum of four 
years of very recent and appropriate engineering or tech- 
nician’s experience in industry, directly related to the 
technical specialty to be taught, and his occupational com- 
petency should be thoroughly investigated and validated 

by contacts with his previous employers; (4) one to three 
years of teaching experience would be desirable for a 
candidate but this should not be a requirement; and 

(5) appropriate teacher education course work would be 
desirable for a candidate, but this should not be a require- 
ment for employment, since it could be completed sub- 
sequently. Microfilm $2.50; Xerox $8.60. 186 pages. 
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A STUDY OF PUBLIC LAW 815 AND ITS 
ADMINISTRATION IN OHIO, 1950 THROUGH 1958. 


(L. C. Card No. Mic 60-4078) 


Orman Russell Edgington, Ph.D. 
The Ohio State University, 1960 


On September 23, 1950, Congress approved Public Law 
815 to provide assistance for the construction of schools 
in federally affected areas. The purposes of this study 
were (1) to provide the historical background of the fed- 
eral government’s participation in public education and to 
review the events leading up to the passage of Public Law 
815; (2) to examine the provisions of Public Law 815 and 
to give a report of its administration in Ohio; and (3) to 
evaluate Public Law 815 through a study of its adminis- 
tration in Ohio as seen by the school administrators in 
those school districts affected. 

As a means of evaluating the provisions and adminis- 
tration of Public Law 815, a questionnaire was mailed to 
sixty school superintendents in Ohio who had had exper- 
ience with the program in federally affected school dis- 
tricts. 

The major findings and conclusions of the study follow: 

1. There was need for the federal government to de- 
velop a consistent policy with regard to the education of 
children living on federal reservations and federal instal- 
lations long before 1950. 

2. In 1950 there was a need for the federal government 
to provide assistance to school districts for school con- 
struction in federally affected areas throughout the United 
States. 

3. Public Law 815 has been quite effectively meeting 
the needs for school facilities in federally affected school 
districts in Ohio. 

4. With few exceptions, the administration of Public 
Law 815 by the Office of Education has been quite satis- 
factory. 

9. The supervision of construction projects by the 
Division Engineer of the Community Facilities Services 
appears to have been very efficient. 

6. The relationship between the school administrators 
of Ohio and the State Department of Education in the ad- 
ministration of Public Law 815 has been very satisfactory. 

7. Public Law 815 and the manner in which it has been 
administered have not constituted a threat of federal con- 
trol of education in the local school districts where proj- 
ects have been completed. 

8. The federal government should provide facilities 
for local districts rather than establish its own schools 
for children living on federal installations in those states 
that make provisions for such children. 

9. A small group of school administrators from fed- 
erally affected districts was very influential in obtaining 
the passage of Public Law 815. 

10. It is the obligation of the federal government to 
provide assistance for the construction of school facilities 
in federally affected areas. 

11. A majority of the school superintendents who have 
had experience with Public Law 815 in Ohio are satisfied 
with the provisions of the Act. 

12. Studies similar to those made under Title I would 
be of value to the states and to the federal government if 
made at least once every ten years. 
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The major recommendations are listed: 

1. Public Law 815 should be made permanent legisla- 
tion. 

2. Congress should appropriate sufficient funds to 
guarantee full payment for all approved projects. 

3. The Office of Education should make every effort 
to simplify the forms by which local educational agencies 
make application for entitlements and building projects. 

4. The formula by which entitlements are determined 
under Title II, Public Law 815, should be liberalized. 

5. Congress should give consideration to a school 
district’s financial ability to provide school facilities as 
a factor in determining eligibilities. 

6. Congress should again authorize the appropriation 
of funds for a comprehensive school facilities survey as 
was conducted under Title I, Public Law 815. 

Microfilm $3.05; Xerox $10.60. 234 pages. 


GRADE PLACEMENT OF THE NON-VERNACULAR 
LANGUAGE, AND READINESS FOR ADVANCED 
STUDY IN SCHOOLS OF CENTRAL AFRICA, 


(L. C. Card No. Mic 60-3510) 


Glenn William Erickson, Ph.D. 
University of Minnesota, 1960 


This study deals with the relationship between the 
grade placement of the non-vernacular language (French) 
in the elementary schools of Central Africa and readiness 
for study beyond the fifth grade using French solely as the 
vehicle of instruction. 

Language persistently creates problems in providing 
training opportunities for African peoples of more than 
500 different language backgrounds. Shifts of thought with 
consequent changes of policy regarding the medium of in- 
struction have occurred at the various school levels. Now 
the secondary and tertiary levels of education are taught 
in non-vernacular languages, e.g., French and English. 
The practice of introducing the non-vernacular language 
varies in the countries of Central Africa. In French held 
territory the French language becomes the tool of instruc- 
tion from the first year of elementary education. In 
Belgian and British areas, education begins in the mother 
tongue of the student, if possible, and French and English 
respectively are introduced as subjects generally at the 
third elementary year level and become the media of in- 
struction beyond the fifth year of formal education. For 
optimum readiness for advanced training should the non- 
vernacular language introduction be placed at the beginning 
or during the course of formal elementary instruction? 

The purpose of this study was to test the readiness of 
students of equal abilities to undertake further education 
beyond the fifth grade in a non-vernacular language, 
whether that language has been introduced as the medium 
of instruction at the beginning or during the course of the 
elementary school curriculum. 

The data were obtained from intelligence and achieve- 
ment testings of representative student groups in the 
Belgian Congo, where the non-vernacular language of sec- 
ondary education is introduced at the third grade level, 
and in the Republic of The Tchad where French is used 
entirely as the vehicle of instruction throughout the ele- 





mentary grades. Fisher’s “t” and analysis of variance 
and covariance techniques were used to test for significant 
differences at the five per cent level. 

The research was supported by interviews, with key 
persons in administration and/or teaching positions, and 
questionnaires completed by representative administra- 
tors and teachers having extended experience with the 
problem. A critical review of the literature related to the 
problem was considered in the development of the study. 

Results of interviews and questionnaires indicate a 
strong preference for the earlier introduction of the non- 
vernacular language. The findings from the research 
justify the rejection of the null hypothesis within the limits 
of the data secured, thus indicating that there are signifi- 
cant differences in the readiness of students of equal abil- 
ities to undertake education beyond the fifth grade in a non- 
vernacular language. These findings indicate that the 
earlier introduction of the non-vernacular language pro- 
duces better preparation for advanced study in that 
language. 

The primitiveness of the areas studied and other 
limitations stress the need for continued research regard- 
ing the problem. This study must be considered a pioneer 
work and therefore wide generalizations cannot be made 
and the present data must be considered still inconclusive. 

Microfilm $3.00; Xerox $10.35. 229 pages. 


THE ROLE OF THE STATE IN THE 
CONTROL AND SUPPORT OF PUBLIC 
ELEMENTARY AND SECONDARY 
EDUCATION IN SOUTH DAKOTA 


(L. C. Card No. Mic 60-4353) 


Donald Claus Madson, Ed.D. 
State University of South Dakota 


Supervisor: Professor LeRoy Nelson 


The Purpose and Procedure of the Study 


The purpose of the study was to identify the role the 
State of South Dakota has played since its beginning in the 
control and support of public elementary and secondary 
education. 

The study, primarily historical research, covered the 
period from statehood until 1957. Sources of data included 
historical American educational literature, professional 
literature in school administration, biennial reports of the 
South Dakota Superintendents of Public Instruction, the 
South Dakota Constitution, and enactments of the South 
Dakota Legislature. Basic questions guiding the study 
were: What kind of structure has been established at the 
state, intermediate, and local levels for the conduct of 
education? How has the state used the following methods 
of control: assuming administrative functions itself; 
mandating functions to intermediate and local levels; and 
establishing and enforcing minimum standards? What 
has been the state’s participation in financial support? 
What have been the views of professional educators 
and South Dakota state superintendents on the state’s 
role? 
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The Findings of the Study 


South Dakota has maintained administrative structures 
for the control and support of education at three levels. 
At the state level there has been a state board of educa- 
tion, a state superintendent, and a department of public 
instruction; at the intermediate level, a county board of 
education and a county superintendent. At the local level 
there have been various types of school districts and their 
respective boards of education. The existing system of 
state and local school administration has evolved over a 
period of time. 

The state has not assumed a high degree of control it- 
self, either through assuming administrative functions or 
through establishing and enforcing minimum standards. 
Neither has it assumed much responsibility for financial 
support. It has delegated very little administrative con- 
trol to the intermediate units, but has given major respon- 
sibility for control and support of schools to the local 
districts. 

Professional educators and South Dakota Superintend- 
ents of Public Instruction have advocated a considerable 
degree of centralization of control and responsibility for 
financial support at the state level. 


The Conclusions 


1. The Federal Constitution indirectly and the South 
Dakota Constitution directly give the state prime respon- 
sibility for the control and support of public education. 

2. Until 1955 the legislature had given the state educa- 
tional agency very limited control. The degree of control 
was decreased in 1957, but the amount of state control is 
greater than it was prior to 1955. 

3. The state has assumed a minor role in the respon- 
sibility for the financial support of education. 

4. The intermediate unit, perhaps unnecessary if the 
basic units were of sufficient size, has been given a minor 
role in the control and support of education. 

5. Primary responsibility for the control and support 
of public education has been given to the basic adminis- 
trative units (school districts). 

6. The trend of legislation has gradually been toward 
increasing the role of the state in the control and support 
of public education. 

7. Professional educators and South Dakota State Super- 
intendents of Public Instruction generally have recom- 
mended a greater state centralization of control and support 
port than the legislature has been willing to grant. 

Microfilm $3.15; Xerox $11.05. 244 pages. 
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AN ANALYSIS OF THE POSITION OF 
THE REGISTRAR IN SELECTED 
STATE-SUPPORTED TEACHERS COLLEGES 


(L. C. Card No. Mic 60-3012) 


James H. Ringer, Ed.D. 
Indiana University, 1960 


Chairman: W. Monfort Barr 


Purpose and Procedures 


The purposes of the study were (1) to show the histor- 
ical development of the registrar’s office, (2) to show the 
current practices of registrars at selected state-supported 
teachers colleges, (3) to give a profile of the present in- 
cumbents in the office, (4) to determine criteria for eval- 
uating the registrar’s office, and (5) to determine how 
well these criteria have been met by the registrars’ offices 
of the teachers colleges included in the study. 

The first part of the study utilized the historical ap- 
proach. Secondary source materials were analyzed and a 
summary of the major developments of the registrar’s 
office was presented. 

Personal interviews and survey procedures were uti- 
lized. The questionnaires were developed and tested 
through a pilot study at a private university. 

After the questionnaires were mailed to the presidents, 
deans, and registrars, a visit was made to the colleges to 
observe procedures and confer with the administration 
officers. Data from the questionnaires, supplementary 
materials, and personal interviews provided information 
relative to the registrar’s position and development of 
evaluative criteria for the registrar’s office. 

Evaluative criteria were developed from the profes- 
sional literature and submitted to the presidents, deans, 
and registrars of the selected teachers colleges for sug- 
gestions and criticisms. Areas of evaluative criteria 
agreed upon included: (1) philosophy of the registrar’s 
office, (2) the registrar as chief registration officer, 

(3) the registrar’s functions in statistics and research, 
(4) the registrar’s functions in organization and manage- 
ment, and (5) the registrar’s functions in relation to in- 
struction and administration. 

A pilot study was made at a private university where 
the criteria were tested and found suitable. 

After the visitations were made, the data compiled, and 
the pilot study performed, the evaluative criteria were 
applied to the colleges. 


Conclusions 


From the analysis of the data, the following conclusions 
are presented: 

1. The registrar’s office in American colleges and 
universities had its origin in Europe. 

2. Changes in the functions of the registrar’s office 
have been gradual and have paralleled increased enroll- 
ment in higher education. The registrar now ranks in 
status with the chief officers in college administration. 

3. The registrars were qualified for their positions 
through education and experience. The registrars’ qual- 
ifications were in conformity with expectations of the 
presidents and deans. 
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4. There was lack of agreement between registrars, 
presidents, and deans on the question of rank for the regis- 
trars. Registrars favored having professorial rank, 
whereas slightly over one third of the deans and presidents 
did not favor academic rank for registrars. 

5. There was consistency in and a tendency toward 
standardization of the registrars’ functions. 

6. Registrars’ salaries were practically the same as 
those advocated by the deans but higher than those advo- 
cated by the presidents. 

7. Criteria related to the registrars’ functions in in- 
struction and administration were acceptably met by only 
nine schools. Five of the 14 institutions failed to meet 75 
per cent of the criteria in this area. All other criteria 
were met to a favorable degree. 


Recommendations 


As a result of this study, the following recommendations 
are presented. 

1. It is recommended that the registrars continuously 
study their functions and responsibilities. 

2. It is recommended that the role of college regis- 
trar be clearly defined and delineated. 

3. It is recommended that a nation-wide study of regis- 
trars’ offices be made to gain insight into the problems 
of registrars. 

4. Each registrar should study the policies, facilities, 
and functions of his institution and strive toward the estab- 
lishment of a registrar’s office which will meet the needs 
of his own institution. 

Microfilm $2.50; Xerox $8.80. 192 pages. 


IMPLICATIONS OF HIGH SCHOOL REGISTRATION 
PROCEDURES ON SCHOOL PRACTICES 


(L. C. Card No. Mic 60-3383) 


Quentin Ericksen Utley, Ph.D. 
University of Utah, 1960 


Chairman: Paul C. Fawley 


A problem faced each year by public-school adminis- 
trators is the placement of each student in a program of 
school experiences most favorable for his development 
and learning. 

To consider such a problem, this study was organized 
to investigate, describe, and analyze the various systems 
of registration currently being used in American public 
high schools to determine ways in which school programs 
are influenced by registration procedures in various 
schools. 

The term “registration” was defined as that process 
which aligns curricular experiences with identified student 
needs, with the factor of advised pupil management influ- 
encing the process. It includes all acts or processes in- 
strumental in such relating or alignment--educational 
counseling, programming, scheduling, enrolling, and com- 
municating of registration information among people 
concerned. 

Questionnaire A was prepared and mailed to 800 of the 
larger high schools of the nation, from which 400 replies 
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were received describing registration practices and 
problems in those schools. 

Questionnaires B and C were prepared and mailed to 
160 selected high schools practicing various systems of 
registration. 

The principal and three teachers of each school re- 
ported the extent of practice and the values of fourteen 
curricular activities in their school. The counselor and 
three teachers made a similar report about eighteen 
guidance practices in their school. Resulting data were 
described and analyzed. 

1. Literature and research data on registration pro- 
cedures are very limited. 


2. Five per cent of the 400 schools used I-B-M 
methods of registration; 8 per cent used Keysort 
methods; and 87 per cent used some form of manual 
methods. Using some form of preliminary regis- 
tration were 92 per cent of the schools, 


The most frequently mentioned registration problem 
(23 per cent) was that of grouping and proper place- 
ment of students for best performance. 


. I-B-M registration systems tend to be more ac- 
curate, are excellent for preparing long lists of 
printed materials, and reduce clerical services. 
Keysort systems cost much less than I-B-M sys- 
tems; they are excellent for immediate availability 
of information and in schedule-making. A combina- 
tion of systems would probably be of greatest 
benefit in most school programs. 


Although registration practices in American sec- 
ondary schools are generally of a high quality, any 
differences in the three basic types of registration 
systems represented in the sample tend generally 
to favor I-B-M systems of registration. 


Using rank-difference-correlation methods, high 
degrees of correlation were found between principal 
and teacher ratings of the extent of practice of 
fourteen curricular activities in the schools; be- 
tween ratings of values and ratings of extent of 
practice of the curricular activities. The same was 
true of guidance activities and values. A product of 
the ratings of extent of practice multiplied by 
ratings of values for various activities resulted in 
a figure which ranked schools using I-B-M regis- 
tration systems first, Keysort systems second, and 
manual systems third--manual-system ratings 
being 92 per cent of those for I-B-M in both curric- 
ular and guidance areas. 


. Although averaged and totaled findings of the study 
slightly favored I-B-M systems, much greater dif- 
ferences were found in certain specific practices: 
I-B-M excelled in follow-up studies, articulation, 
grouping, and reading programs. 


In several ways registration procedures tend to have 
an important influence on school practices: some curric- 
ular and guidance practices and more correlated with one 
basic system of registration than with others; various cost- 
labor-time factors influence school practices; the use of 
preliminary registration practices has a favorable influ- 
ence on school operation. 

Included in the study are several useful registration prac- 
tices and three recommended registration programs resulting 
fromthe study. Microfilm $3.40; Xerox $11.95. 261 pages. 
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EDUCATION, ADULT 


THE SCOPE, ORGANIZATION, AND 
PRINCIPLES OF VOCATIONAL-TECHNICAL 
TRAINING IN INDUSTRY. 


(L. C. Card No. Mic 60-3013) 


Edgar Elias Stahi, Ed.D. 
Indiana University, 1960 


Chairman: Dr. H. Robert Kinker 


Statement of the Problem. The problem was concerned 
with a determination of the patterns of pre-service (vesti- 
bule) training, job orientation, on-the-job training, inden- 
tured apprenticeships, and after-hours technical and gen- 
eral study in the industrial preparation of workers for 
successful employment in the skilled, semi-skilled, and 
technical occupations of manufacturing industries. 

Procedures. The literature on management problems 
in training was examined to determine the prevalent phil- 
osophies of the role of industry in occupational training. 
The statements were sorted under appropriate headings 
to frame questions which would evoke replies to be classi- 
fied and evaluated to contribute to the improvement of in- 
dustrial training practices. 

The questions about the philosophies, policies, and 
practices of industrial vocational-technical training pro- 
grams were used to invite a criterion jury of training di- 
rectors, management representatives, general educators, 
and industrial educators from the Greater Louisville area 
to apply their thought and experience to the statement of 
questions which could be directed to industrial training 
directors to classify and interpret the training practices 
of industry. 

The suggestions and comments of the study jury became 
the basis for the construction of the instruments used in 
making the survey or study -- the interview schedule and 
the report form. 

Interviews were conducted at 119 participating firms 
to gather the data for the findings of the study. 

The normative or descriptive method of research was 
determined as the basic research method. 

Findings. On the basis of the responses received in 
the investigation, the following findings were noteworthy: 

1. Very little in-plant training was offered for execu- 
tives, managers, or engineering personnel. The greatest 
amount of training was provided for semi-skilled workers, 
supervisors, foremen, and leadmen, in the order named. 

2. The greatest training concern was with job orienta- 
tion training. Foremanship and supervisory training was 
given the next greatest attention. 

3. The ratio between employed, indentured apprentices 
and journeymen employed by the participating companies 
varied from four to 14 journeymen to each apprentice. 

4. The responsibility of selecting and supervising the 
instructors was given to a foreman twice as often as to 
any other person. 

5. The most fundamental requirement for an efficient 
and successful in-plant training program was the existence 
of a sufficient number of interested and eligible learners 
for a class-size group. 

6. Plant training was most effective when it coincided 
with the specific needs of immediate objectives. 








7. The cooperating firms had not been able to provide 
all of the training opportunity needed by their employees. 

8. Unanimous agreement was reported with the opinion 
that the training program of industry should attempt to 
develop such wholesome worker attitudes and apprecia- 
tions as loyalty and honesty. 

9. About one half of the participants recommended 
the use of a cooperative training pattern to aid the transi- 
tion from school to industry. 

Conclusions. An analysis of the findings resulted in 
the following conclusions about the scope, organization, 
and principles of vocational-technical training in industry: 

1. Industry appreciates the value of training programs. 

2. Industry usually provides in-plant training oppor- 
tunities for skilled workers, semi-skilled workers, and 
supervisory personnel. The industrial technician seldom 
has such opportunity. 

3. Job orientation, on-the-job, and apprenticeship 
training are typical of in-plant training programs. 

4. The operational responsibilities and administration 
of in-plant training programs are the concern of a diverse 
and preoccupied group of individuals. 

5. Industry relies heavily upon the training facilities 
of outside agencies and provides incentives that tend to 
encourage worker participation in after-hours training. 

6. Industry and the public school do not avail them- 
selves of opportunities for close cooperation in the prep- 
aration of industrial workers. 

7. Industrial training gives attention to the develop- 
ment of desirable worker attitudes and appreciations. 

8. The transition from school to industry is facilitated 
by the work-study plan of cooperative training. 
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AN EVALUATION OF THREE EXPERIMENTAL 
METHODS OF TEACHING SWIMMING TO 
BLIND AND PARTIALLY SEEING CHILDREN 


(L. C. Card No. Mic 60-4090) 


Jean Grutzmacher, Ph.D. 
The Ohio State University, 1960 


Forty-four children of the second and third grades of 
The Ohio State School for the Blind participated in the 
fourteen-lesson experimental plan which endeavored to 
evaluate three methods of teaching swimming: (1) instruc- 
tion, Plan A; (2) mind pictures and games, Plan B; 

(3) artificial aids and music, Plan C. Of the twenty-six 
girls and the eighteen boys there were twenty-five blind 
and nineteen partially seeing children. They were classi- 
fied in relation to visual acuity, sex, age, and interest- 
ability. Participants of the program included those free 
from multiple handicaps and those who held parental and 
medical authorization. All children were initially non- 
swimmers. 

The criteria used to evaluate accomplishment was the 
number of skills passed by each child at the conclusion of 
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the experimental unit. The over-all areas for evaluation 
included (1) basic skills; (2) swimming skills; (3) safety 
skills. Within these areas there were twenty skills further 
subdivided to include preliminary skills, elementary 
skills, floating skills, and others. The American National 
Red Cross’ six units of teaching were used in all phases. 

In regard to performance and method, the total group 
mean score ranking showed a preference for Plans A, B, 
C in rank order. The blind showed an A, B, C ranking to 
the A, C, B ranking for the partially seeing. 

The performance of the blind exceeded that of the par- 
tially seeing in Plans A and B, but fell behind that of 
the partially seeing in Plan C. The mean performance 
scores of the girls exceeded those of the boys and showed 
a ranking for Plans A, B, C to the boys’ A, C, B. The 
blind boys and the partially seeing boys differed, with an 
A, C, B and C, A, B ranking; while both the blind and the 
partially seeing girls showed a mean score ranking for 
Plans A, B, C. The results of method and age, and method 
and 1.Q., did not show any statistically significant data. 

The blind did better than the partially seeing in 
rhythmic breathing, the face float and the back float; 
whereas, the partially seeing did better with breath- 
holding and the jump from the side. The performance of 
the two groups on the front crawl and the dog paddle was 
similar. Double arm pulls and reversed arm stroking 
were common errors. The flutter kick had an excessive 
knee bend with a considerable amount of leg abduction 
from the midline of the body. 

Skills that were quickly mastered by the total group 
were rhythmic breathing, water adjustment, and change of 
position. Those requiring additional drill were the flutter 
kick, the dog paddle, the crawl stroke coordination, and 
the jump. Progress in the back float was rapid after the 
children were accustomed to the initial body position and 
water level. There was little enthusiasm for the jelly fish 
float. 

Of the three experimental methods, Plan A, pure in- 
struction, seemed to be the best method for this experi- 
mental group. Because of the nature of the environmental 
setting and other factors pertinent to this experimental 
group no one method of teaching these children is recom- 
mended as the only acceptable approach. Each method has 
its contributions to make in the teaching of swimming to 
the blind and partially seeing child. 

Results of the study showed that the visually handicapped 
child can learn to swim and should be taught the swimming 
skills common to his sighted peer group. Skills should in- 
clude those for personal safety as well as those which pro- 
vide for social participation and personal satisfaction. 
Adaptations in body position, stroke coordination, and 
methods of teaching should vary with the child’s physical 
condition, his needs, interests, and the environmental 
surroundings. Microfilm $2.50; Xerox $8.60. 190 pages. 





A STUDY TO DETERMINE THE 
FACTORS THAT INFLUENCE THE 
BEHAVIOR OF SPORTS CROWDS 
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The Ohio State University, 1960 


The behavior of crowds at sporting events is a phenom- 
enon that coaches and teachers of physical education find 
difficult to ignore. It is obvious to those who have attended 
athletic contests that spectators are more than mere idle 
observers of game action. 

However, recognition of the problem is not enough. 
Therefore, the initial phase of the study was devoted to an 
explanation of social and psychological processes which 
cause behavior to take definite form when certain elements 
are present. This was done so that those directly con- 
cerned with the problem of spectator behavior could de- 
velop a better conception of the behavioral pattern of 
groups. 

Before an understanding of the causes of variances in 
crowd behavior can be attained, it is necessary that one 
comprehend the principles involved in the nature of social 
behavior. The discussion of collective behavior, the 
crowd, and the sports crowd present to the reader the 
collective mind controversy and contemporary theory in 
this field. 

The characteristic placed under scrutiny is the type of 
behavior of crowds at high school basketball games. The 
results of a rating scale questionnaire indicated that there 
was a wide variance in degree of sportsmanlike behavior 
among many of the schools rated. Statistical analysis of 
the data proved that these differences were significant. It 
also pointed to the specific schools which differed signifi- 
cantly. 

Ten of these schools were then selected for study. 
Principals, coaches, and other personnel at each of these 
schools were interviewed. Data gathered from these inter- 
views were presented and interpreted. Analysis indicated 
the existence of several factors causing variance in the 
crowd behavior of the schools studied: 


1. The Coach 
a. his level of aspiration 
b. his mobility (readiness to change jobs) 
ce. his activity during a basketball game 
The Administration 


a. its acceptance of responsibility for procedures at 
games 


. perception of role in the interscholastic program 


. presence of a structure which sets limits on what 
constitutes acceptable behavior. 


Analysis of the data indicates that high schools can ef- 
fectively curb unsportsmanlike crowd behavior by employ- 
ing a coach who desires to teach and coach on a high level 
on a comparatively long-term basis. He must also be an 
individual who can make himself as inconspicuous as pos- 
sible in a game situation. 

In addition, the administration must realize its obliga- 
tions. It must clearly define the limits of acceptable 
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behavior and be prepared to enforce these rules. The 
principal must assume an active role in the school’s 
sports program and place definite emphasis on teaching 
proper spectator behavior. He must also accept respon- 
sibility for procedure followed at games rather than dele- 
gate it to a subordinate. 

The essence of this study has been to indicate and ex- 
plore the nature of a form of social behavior and then in- 
vestigate several areas hypothesized to affect this be- 
havior. After determining those factors that seemed 
influential, suggestions were then offered so that better 
control of this behavior could be realized. 

Microfilm $2.50; Xerox $8.40. 181 pages. 





EDUCATION, PSYCHOLOGY 


DOMINANT VALUE-ORIENTATION IN 
IRAQUI PUBLIC SCHOOL READERS AS 
REVEALED BY CONTENT ANALYSIS 


(L. C. Card No. Mic 60-2797) 


Muwaffak M. Al-Hamdani, Ph.D. 
Indiana University, 1960 


Supervisor: William W. Lynch 


A content analysis of the prescribed Iraqi public school 
readers in search of the value orientation propagated in them 
was conducted. A value orientation was defined as a gen- 
eralized and organized conception influencing behavior; 
of nature, of man’s place in nature, of man’s relation to 
man, and of the desirable as they may relate to man-- 
environment and interhuman relations. 

The unit of analysis was the thema which was defined 
as a sequence of psychological events consisting of 
(1) a situation or circumstances confronting a person, 

(2) the behavior (internal or external) with which the 
person responds, (3) the consequence of the behavior as 
felt by the person himself. Coding was dichotomous, 
whereby only the appearance of a thema was coded. 

The categories used were based on F. Kluckhohn’s 
conception of the five human problems and the possible 
solutions to them, with a few modifications. 

A reliability study was conducted where three separate 
analyses were conducted by the writer with an interval of 
14 days between trials. The third trial was conducted by 
another analyst. The coding test-retest correlation was 
0.95 and the correlation between the two analyses was 
0.82. Both figures are better than chance expectations at 
the one per cent level of confidence. 

Analysis covered seven texts involving 213 stories and 
articles, and a total of 1,056 themas. Sources of the data 
may be considered a universe or a selected sample. 

The over-all outlook of the textbooks was as follows: 

1. Under the problem of “man’s relationship to 
nature,” man was shown adapting himself to nature in the 
largest number of cases, in fewer cases adapting nature 
to his needs, and in the smallest number of cases living in 
harmony with nature. 


2. Under the valued “time dimension” the “future,” 
“present,” “past,” and “future-after-life” were empha- 
sized in that order. 

3. Under the valued “personality type” the “doing” 
type was emphasized most and the “being” and “being in 
becoming” types were emphasized almost equally. 

4. And under the valued “inter-human relations,” 
textbooks seemed to value individualism and collaterality 
almost equally and lineality rated third. 

Consistency from the explicit to the implicit value 
orientations was tested by a rank-order correlation, which 
revealed a rho of 0.58 between the two variables. Re- 
sults, in general, seem to indicate that consistency from 
one grade level to the other varies somewhat with the 
authors. 

The study demonstrates to some extent the possible 
lack of systematic concern for the value orientations propa- 
gated by the reading textbooks in Iraq. It also suggests 
that methods like the one utilized in this study can be 
successfully used to discern value orientations propagated 
in books utilizing the story, novel and novelette. 

Microfilm $2.50; Xerox $4.00. 73 pages. 


AN INVESTIGATION OF THE RELATIONSHIPS 
BETWEEN CERTAIN PERSONAL 
CHARACTERISTICS OF GUIDANCE 

COUNSELORS AND PERFORMANCE IN 
SUPERVISED COUNSELING INTERVIEWS 


(L. C. Card No. Mic 60-4064) 


Donald James Brown, Ph.D. 
The Ohio State University, 1960 


The question concerning why some counselors perform 
more adequately in a counseling relationship than other 
counselors has often been pondered. Differences in per- 
sonality characteristics have been hypothesized in answer- 
ing this question. The purpose of this study was to in- 
vestigate possible significant relationships between personal 
characteristics of counseling trainees and their perform- 
ance in counseling interviews. Counseling was defined 
with reference to the interpersonal relationship in which 
the counselor assists the total individual to adjust more 
effectively to himself and to his environment. 

The measures used to identify the various personality 
traits were the Ohio State University Psychological Test, 
the Guilford-Zimmerman Temperament Survey, the 
Edwards Personal Preference Schedule, the Strong Voca- 











tional Interest Blank, the Educational Interest Inventory, 











the Minnesota Multiphasic Personality Inventory, and a 
sociometric scale. The Performance Rating Scale, as rated 
by judges who were advanced graduate students in the field 
of Guidance, was the criterion measure of performance. 
Twenty-nine trainees, twenty-five males and four females, 
were used as subjects in this study while they were en- 
rolled in the Guidance Institute at the Ohio State University. 

The following null hypotheses were tested with a corre- 
lation technique: 

1. No relationship exists between verbal ability as 
measured by the Ohio State Psychological Test and the 
criterion of performance. 
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2. No relationship exists between the Minnesota Multi- 
phasic Personality Inventory Validity and Clinical scales 
and the criterion measure of performance. 

3. No relationship exists between the Edwards Per- 
sonal Preference Schedule Nurturance and Intraception 
scales and the criterion of performance. 

4. No relationship exists between the Guilford- 
Zimmerman Temperament Survey scales and the criterion 
of performance. 

5. No relationship exists between the Strong Vocational 
Interest Blank, Psychological and Social Service scales, 
standard scores and the criterion measure of perform- 
ance. 

6. No relationship exists between interest in counsel- 
ing as measured by the Educational Interest Inventory and 
the criterion of performance. 

7. No relationship exists between the length of teach- 
ing experience and the criterion of performance. 

8. No differences in measured personal character- 
istics exist between selected trainees and rejected 
trainees as determined by a sociogram. 

The following conclusions are based on a limited range 
of scores on each test variable. If a wider range of 
scores had been found, then it is possible that a signifi- 
cant relationship would have been discovered to exist. 

The results support the conclusion that performance of 
Guidance Institute trainees, at their stage of development, 
is not dependent upon any of the following variables: 

1. Personality traits, except for the Si and Ma scales, 
as measured by the Minnesota Multiphasic Personality 
Inventory. 

2. Nurturance and Intraception as measured by the 
Edwards Personal Preference Schedule. 

3. Interest in psychology and/or social service fields 
as measured by the Strong Vocational Interest Blank. 

4. Temperament traits, except for the G,A,S, and T 
scales, as measured by the Guilford-Zimmerman Temper- 
ament Survey. 

5. Length of teaching experience. 

The results do suggest that performance in counseling 
interviews is related to the verbal ability of the counsel- 
ing trainees. Also, that outgoing behavior in social activi- 
ties and settings helps individuals to perform effectively 
in counseling interviews in the initial counseling training 
program. Microfilm $2.50; Xerox $8.00. 174 pages. 









































CHANGES IN RESPONSE PATTERNS OF 
COUNSELING INSTITUTE TRAINEES 


(L. C. Card No. Mic 60-4071) 


Charles Marvin Clark, Ph.D. 
The Ohio State University, 1960 


This was a pilot study in evaluating guidance training 
programs by acturial methods. Unlike previous actuarial 
studies it concentrated upon the changes that occurred in 
the traits of the trainees during training, and not upon the 
selection of trainees who possess certain traits before 
they enter training. The trainees studied were enrolled 
in the National Defense Counseling and Guidance Training 
Institute Program at the Ohio State University during the 
summer of 1959. 





The Minnesota Multiphasic Personality Inventory, 
Edward’s Personal Preference Schedule, Guilford- 
Zimmerman Temperament Survey, Educational Interest 
Inventory, and an instrument designed especially for this 
study, an Opinionnaire for Counselors, were administered 
to the four female and twenty-six male trainees at the be- 
ginning and end of the Institute and six months after. An 
interview was recorded for each trainee at the beginning 
and end of the Institute and six months after. These re- 
corded interviews were rated on the Performance Rating 
Scale by two judges. 

Nonparametric statistical techniques were used to in- 
vestigate the variance among the retest scores on each 
scale of the personality tests, the Counselor Scale of the 
Educational Interest Inventory, the Opinionnaire for Coun- 
selors, and the Performance Rating Scale. SA 

The statistical analysis of the data indicated that the 
trainees reported statistically significant changes in their 
response patterns in the areas measured by the Affiliation, 
Heterosexual, Exhibition, and Dominance scales of the 
Edward’s Personal Preference Schedule; the Restraint 
scale of the Guilford- Zimmerman Temperament Survey; 
and the Opinionnaire for Counselors. The number of 
statistically significant results could be accepted as due 
to chance at the 5 per cent level when the total number of 
statistical results was considered; the inference appeared 
to be that no significant changes occurred in the response 
patterns of the trainees during or after the Institute. In 
addition, there were no significant changes in the perform- 
ance of the trainees as a group in counseling interviews. 

An inspection of the data in this study and a review of 
the results obtained by Brown’ in a study of the same 
group of trainees indicated that a pattern of response 
changes might exist. The data appeared to indicate that a 
change in the response patterns of some trainees was 
stimulated by interaction with the peer group. Results of 
statistical analyses tend to support this position, but the N 
in each statistic was so small that definite conclusions 
could not be drawn. 

It seems clear that a more valid technique for measur- 
ing the effectiveness of a counselor in a counseling inter- 
view must be developed before this area of counselor re- 
sponse may be used as a criterion in studies of guidance 
training programs. For the effective study of guidance 
training programs, there is a need for instruments that 
are more sensitive to response changes in the area of 
interpersonal relationships than the ones now available. 
The results of this study suggest that future studies of 
similar intensive training programs for guidance coun- 
selors should focus on the dynamics of the trainee peer 
group, the results of this interaction on the response 
patterns of each trainee, and the association of the changes 
in the response patterns of the trainee with his changes in 
performance in counseling interviews. 









































1. Donald J. Brown, “An Investigation of the Relation- 
ships Between Certain Personal Characteristics of Guid- 
ance Counselors and Performance in Supervised Counsel- 
ing Interviews,” unpublished doctoral dissertation, The 
Ohio State University, 1960. 
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THE USE OF TAPE RECORDINGS AS A 
SUPPLEMENTARY STUDY AID IN 
GENERAL PSYCHOLOGY 


(L. C. Card No. Mic 60-3506) 


Cletus Joseph Cummiskey, Ph.D. 
University of Minnesota, 1960 


This was an experimental investigation of the value of 
using prepared tape recordings of reading assignments as 
a supplementary study aid in a course in general psy- 
chology taught by the writer. 

The experimental subjects in this investigation were stu- 
dents enrolled inthe writer’s course in general psychology 
during the winter and spring quarters ofthe 1958-1959 school 
year. During the winter quarter there were two sections of 
forty-two and thirty-six students respectively and during the 
spring quarter there were three sections with thirty-six, 
thirty-six and twenty-seven students respectively. 

Within each section students were divided into high, 
middle, and low reading ability groups on the basis of 
reading test scores. Students in each reading ability 
group were then randomly assigned to one of three experi- 
mental treatment groups. 

In one group, designated T-1, students were required 
to spend approximately one hour of their study time each 
week listening to a tape recording of the chapter of the 
textbook assigned for the week. In a second group, des- 
ignated as T-2, students listened to tape recordings of the 
readings, augmented by a question and answer discussion 
following each topic treated in the textbook. The questions 
and answers were formulated and presented on the tape 
by the instructor, and were an effort to present in every- 
day language, some of the same ideas presented in the 
textbook. No additional material was introduced during 
these discussions. This group spent about two hours each 
week listening to recordings. A third group, designated 
T-3, served as a control, and students in this group spent 
no study time listening to recordings. It was expected 
that students would spend about four and one-half to six 
hours each week in study. Students in the control group, 
therefore, spent more time in individual study than did 
those in groups T-1 and T-2. 

The primary evaluation instrument used in this study 
was a final examination constructed by the writer. This 
examination was also used as a retention test with stu- 
dents who had participated in the study during the winter 
quarter. Additional measures used included pre-test 
scores, reading test scores, intelligence test scores and 
grade point averages. 

The experiment conducted within each of the five class 
sections was considered to be self-contained, and data 
were gathered according to a generalized randomized 
block design, with levels of reading ability constituting 
blocks. In a summary analysis each section was consid- 
ered a replication and grade point average was held con- 
stant by covariance. 

The analysis of variance was used to test the null hy- 
potheses that the mean final test scores were equal among 
subjects accorded different experimental treatments and 
among students of different levels of reading ability, and 
that there was no interaction between these two variables. 
It was used also to test the null hypothesis that mean re- 
tention test scores of students accorded different experi- 
mental treatments were equal. The analysis of covariance 





was employed to test similar null hypotheses as they re- 
lated to mean test scores adjusted for initial differences. 

The null hypotheses regarding final test scores of stu- 
dents of different levels of reading ability were rejected 
at the one per cent level. All other null hypotheses were 
accepted at the five per cent level. 

It was concluded that, under the conditions of the ex- 
periments the use of tape recordings of assigned read- 
ings did not constitute an advantageous study procedure. 
Limitations of the experiments were the relatively short 
experimental period, and the relatively restricted range 
of reading ability represented among the college students. 

It is recommended that similar studies be carried out 
at the high school level. 

Microfilm $2.60; Xerox $9.00. 198 pages. 


DIFFERENCES AMONG ABOVE AVERAGE, 
AVERAGE, AND BELOW AVERAGE 
SECONDARY SCHOOL COUNSELORS. 


(L. C. Card No. Mic 60-3652) 


John Franklin Giblette, Ph.D. 
University of Pennsylvania, 1960 
Supervisor: Merle W. Tate 

The problem of recruiting and selecting persons to 
serve as school counselors has been intensified by the 
current emphasis upon guidance and counseling. While 
the literature reveals some success in differentiating 
counselors from other professional workers, few, if any, 
attempts have been made to discriminate between coun- 
selors within the profession itself. Given a knowledge of 
traits or characteristics which differentiate practicing 
counselors, this information may be of value in the selec- 
tion and training of these workers. 

The sample consisted of 121 practicing secondary 
school counselors. Each subject was rated as an above 
average, average, or below average counselor. The sub- 
jects had been screened previously for their positions; 
hence, the sample was a selected one. 

Selection of the characteristics to be measured was 
based upon previous research in this area and upon the 
function of the counselor in the school. Empathy, a 
characteristic important in occupations where people 
work with others, was measured in three aspects; the 
ability to empathize with people in general, the ability to 
empathize with the teacher, and the ability to empathize 
with an individual student. These aspects, respectively, 
and other characteristics are given below with the instru- 
ments used to measure them: 


General Empathy - The Empathy Test 


Professional Empathy - Minnesota Teacher Attitude In- 
ventory 


- Each subject predicts a stu- 
dent’s responses to selected 
items 








Individual Empathy 


- Thurstone Temperament 
Schedule 


Personality 
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Interests - Kuder Preference Record, Vo- 


cational - Form C 








Practical Judgment 


Knowledge of counsel- 
ing practice 


Attitudes toward coun- 
seling, personal data, 
philosophy of coun- 


seling 


Variances of group scores were investigated and mean 
group scores on all instruments were compared by anal- 
ysis of variance, or the chi square statistic for non- 
quantified data. 

Six characteristics differentiated the counselor groups 
at the 1 per cent level of significance. These were Gen- 
eral Empathy, the traits of Vigorous, Emotional Stability, 
and Reflective from the Thurstone Temperament Schedule, 
Practical Judgment, and Knowledge of counseling practice. 
Two interest areas, Mechanical and Literary, discrimi- 
nated between groups at the 5 per cent level. No signifi- 
cant differences were indicated in other characteristics. 

The relative importance of the characteristics which 
differentiated the groups was determined against super- 
visors’ ratings. Using multiple regression analysis, 
seven variables were combined to predict this criterion. 
Variables whose beta coefficients were not significant at 
the 5 per cent level, or nearly so, were eliminated from 
succeeding regression analyses. Thus, five variables 
were combined in the second equation, and three variables 
in the third. The three equations produced multiple coef- 
ficients of .62, .61, and .58 as the number of variables was 
decreased. Standard errors of estimate were 1.35, 1.35, 
and 1.38, respectively. 

In the final, three-variable analysis, General Empathy, 
Emotional Stability, and Practical Judgment accounted 
for 33.5 per cent of the criterion variance. General Em- 
pathy was the most important factor, accounting for 12.3 
per cent, Emotional Stability accounting for 9.3 per cent, 
and Practical Judgment for 2.9 per cent. 

While the results of this study cannot be generalized 
to inexperienced counselors, the importance of General 
Empathy in differentiating practicing counselors indicates 
that an understanding of this characteristic and training in 
its use in counseling may aid in selection and preparation 
of counselors. The results for Emotional Stability and 
Practical Judgment reinforce hypotheses advanced pre- 
viously in research. This study indicates that certain 
characteristics differentiate groups of above average, 
average, and below average secondary school counselors 
and gives clues as to the relative importance of these 
traits when combined to predict supervisors’ ratings. 

Microfilm $2.50; Xerox $7.00. 146 pages. 


- Test of Practical Judgment 





- How I Counsel 





- Constructed questionnaire 








THE RELATIONSHIP OF IMMEDIATE RECALL, 
DELAYED RECALL, AND INCIDENTAL 
MEMORY TO PROBLEM-SOLVING ABILITY. 


(L. C. Card No. Mic 60-3659) 


Carl Bentley Hoffman, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Merle W. Tate 


The performance of eighth-graders on tests of various 
kinds of memory was studied to determine the relation- 
ship between kinds of memory and problem-solving ability. 
Results for one or more of the tests were reported for a 
total of one hundred twenty-three students. Through pre- 
vious experimentation and testing, thirty-two pupils were 
identified as superior in problem-solving ability and 
twenty-eight pupils were identified as poor in problem- 
solving ability. 

A score for each subject was predicted from the re- 
gression of problem-solving scores on I.Q. in connection 
with the Cooperative Research Study, Project #368 (7781) 
U. S. Office of Education and the University of Pennsyl- 
vania. Good and poor problem-solvers were designated 
on the basis of positive and negative differences between 
performance scores on problem-solving tests and those 
predicted as indicated above. These differences also pro- 
vided the index of problem-solving ability. 

Twelve tests measuring three kinds of memory were 
used to test the following null hypotheses: 


A. There is no relationship between memory span or 
immediate recall and problem-solving ability. 


B. There is no relationship between delayed recall 
and problem-solving ability. 





C. There is no relationship between incidental memory 
and problem-solving ability. 


Of seven tests of immediate recall, only one test 
brought out a significant difference between good and poor 
problem-solvers. This was the Revised Stanford-Binet 
Sentence Memory Test, significant at the .01 level. 

Of three tests of delayed recall, one test established 
a difference between good and poor problem-solvers at 
the .05 level of significance. This was the delayed recall 
sub-test of the California Test of Mental Maturity, Ele- 
mentary, Long Form, in which the delay between presenta- 
tion of a story read to the subjects and presentation of 
questions was extended to two weeks instead of the usual 
thirty minutes. Good problem-solvers made superior 
scores in both tests. 

The most significant differences of this study were 
those brought out by the tests of incidental memory. These 
were patterned after tests used in the experiments of 
Saugstad, who provided the original study of incidental 
memory. The incidental memory sections of the two tests 
administered were significant at the .05 and .01 levels, 
respectively. 

Through the use of standard Z scores, composite 
memory scores of immediate and delayed recall were 
available for the sixty students designated as good and 
poor problem-solvers. Coefficients of correlation were 
computed to study the relationship between problem- 
solving ability and each kind of memory as well as between 
the three kinds of memory. The coefficient of correlation 
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between problem-solving ability and incidental memory 
(.41) was highest and the only one that was significant. 

The coefficient of multiple correlation R, ,,, was .45 
With By2. s-.06, Bis2e-.i7, Bisczee.7, Thus the total variance 
of the problem-solving criterion which could be explained 
by memory, as herein defined, approached 21 per cent. 
Of that variance, 13.7 per cent was explained by correla- 
tion with incidental memory scores, 2.9 per cent by corre- 
lation with delayed recall scores. 

On the basis of these findings, hypothesis A stands 
firm, hypothesis B neither stands firm nor falls com- 
pletely. Hypothesis C falls because the measures in this 
study relating incidental memory and problem-solving 
ability were significant at the .05 and .01 level. 

Microfilm $2.50; Xerox $7.40. 159 pages. 


CERTAIN RELATIONSHIPS BETWEEN 
CLASSROOM BEHAVIOR AND ATTITUDE 
AND PERSONALITY CHARACTERISTICS OF 
SELECTED ELEMENTARY TEACHERS 


(L. C. Card No. Mic 60-2908) 
Mark Leo Rippy, Jr., Ed.D. 
George Peabody College for Teachers, 1960 


Major Professor: William M. Alexander 


This study proposed to study the relationships between 
classroom “emotional climate,” “verbal emphasis,” “so- 
cial structure,” and pupil skill in cooperative planning and 
work and teacher attitude and personality characteristics. 
The criteria data for this study consisted of pupil scores 
on the Russell Sage Social Relations Test and measure- 





ment of three factors of the Observation and Schedule 
Record: “emotional climate,” “verbal emphasis,” and 
“social structure.” 

Predictor data were secured from three kinds of paper 
and pencil inventories: attitude inventories, personality 
measures, and a self-descriptive Q-sort. The Bowers 
Teacher Opinion Inventory purports to measure attitudes 
toward teaching. The Minnesota Teacher Attitude Inven- 
tory purports to inventory attitudes of teachers toward 
children. The Survey of Educational Leadership Practices 
was designed to measure teacher judgments of ideal prac- 
tices and judgments of actual practice toward administra- 
tive acts on a democratic to authoritarian continuum. 
Seventeen scales of the Minnesota Multiphasic Personality 
Inventory provided data concerning teacher personality. 
The third kind of predictor was a self-descriptive Q-sort 
of Behavior in Groups. Eight scales of this instrument 
purport to measure the orientation of persons toward be- 
havior in groups. 

Fifty-four selected elementary school teachers in the 
Nashville City and Davidson County school systems sup- 
plied the data for the study. All had volunteered to par- 
ticipate in a cooperative research project sponsored by 
the United States Office of Education and Vanderbilt Uni- 
versity on The Evaluation of Laboratory Human Relations 
Training for Classroom Teachers. 

The results of the analyses of variance around the re- 
gression line indicated that there were six significant de- 
partures from linearity. Nineteen correlations signifi- 























cantly different from zero were found. The simultaneous 
use of the four criteria with eight of the predictors did 
not yield significant differences. The thirty-two tests of 
the discriminating power of the Q-sort of Behavior in 
Groups resulted in two significant values. Ses 

From these statistical results eight general implica- 
tions are apparent: 

The value of observing specific behaviors in the class- 
room, which may be used as criteria of teacher effective- 
ness, has been demonstrated. 

A substantial number of the teacher attitude and per- 
sonality factors defined in this study were significantly 
related to identifiable aspects of the classroom. 

The way in which teachers described themselves was 
reflected in the behavior not only of the teachers but also 
of their pupils. 

The way in which teachers described themselves was 
reflected more generally in measures of pupil behavior 
than in measures of both teacher and pupil classroom be- 
havior. 

Personality characteristics seemed to serve as better 
predictors of teacher and pupil behavior in the classroom 
than did attitude characteristics or self description of be- 
havior. 

Different sets of predictors for four essentially unre- 
lated criteria suggest validity to a multidimensional study 
of teacher effectiveness. 

Predictions of various dimensions of effectiveness 
were possible. (Characteristics were significant predic- 
tors if the dimension of teacher effectiveness was such 
that the characteristics made a difference in regard to 
the dimensions.) 

The criteria which were found to be unrelated appear 
to indicate the necessity for consideration of the conti- 
nuity and sequence of a child’s teachers as well as the 
continuity and sequence of other aspects of the child’s 
curriculum. Microfilm $3.40; Xerox $11.95. 261 pages. 





A STUDY OF THE RELATIONSHIP OF 
CERTAIN TEMPERAMENT SCALE SCORES 
TO PERSISTENCE IN COLLEGE 


(L. C. Card No. Mic 60-3538) 


Bohuslav Jan Rozehnal, Ph.D. 
University of Minnesota, 1960 


The scores on the nine scales of the Johnson Temper- 
ament Analysis, the Total Score on the ACE, the high 
school percentile rank and the cumulative honor point 
ratio in college were analyzed to determine their relation- 
ship to persistence in college. The criterion for persist- 
ence was graduation from the four year program. Fresh- 
men entering the Wisconsin State College at River Falls 
in the years 1950 through 1953 comprised the population 
sample. The 927 students were classified according to 
six curricular areas, sex and persistence in college. The 
sub-groups were arranged into a 6 x 4 table with four in- 
complete cells and differences of the means within the 
cells were studied using analysis of variance and covari- 
ance for unequal frequencies. The effect of achievement 
was controlled by using the HPR as the independent vari- 
able in the analysis of covariance. The non-graduate 
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group was separately studied to determine differences in 
the means on the variables between students who withdrew 
for six categories of reasons. 

Graduates had significantly higher mean scores on the 
Active, Sympathetic, Aggressive and Self-Mastery scales 
of the temperament analysis than the non-graduates when 
the effect of achievement was controlled by analysis of 
covariance. They also scored higher on the ACE, ranked 
higher in high school and had a higher cumulative honor 
point ratio in college. 

Within the various curricula, graduates in science 
scored higher than non-graduates on the Sympathetic and 
Subjective scales, graduates in humanities scored higher 
on the Sympathetic and Aggressive scales and lower on 
the Subjective scale. Control of the effect of achievement 
increased the significance. Humanities and Liberal Arts 
graduates had significantly higher ACE total scores and 
science graduates had higher high school rank. 

Women had higher mean scores on the Active, Cordial 
and Sympathetic scales while the men had a significantly 
higher mean score on the Aggressive scale. This sex 
difference was consistent and significant in all the curric- 
ular areas on the Active scale, in elementary education 
on the Cordial and Sympathetic scales, in science on the 
Aggressive scale and in the unclassified group on the 
Sympathetic scale. Women also had a significantly higher 
mean honor point ratio and high school rank. This was 
also true in the science, liberal arts and unclassified 
areas for both variables and in the humanities area for 
the high school rank. 

Among the non-graduates, women had significantly 
higher scores than men on the Nervous, Active, Cordial 
and Sympathetic scales as well as on the HPR and HSR. 
Transfer students had significantly higher mean ACE 
scores and HSR, and those who withdrew for scholastic 
reasons were significantly lower on all three cognitive 
measures. 

Significant differences were found in all the cognitive 
factors and in all but two of the scales of the Johnson 
Temperament Analysis. The differences on the tempera- 
ment scales are sporadic with only three scales revealing 
significant differences among more than three sub-groups. 
Some of these differences appeared only after the effect 
of achievement had been controlled through the use of the 
analysis of covariance. 

Microfilm $2.50; Xerox $8.40. 185 pages. 
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The research was undertaken to explore the nature of 
the relationship between non-intellective variables and 
academic achievement. On the basis of trends suggesting 
nonlinear relationships between non-intellective variables 
and academic achievement in past research, the following 





formulation was proposed: the achievement process is a 
product of interaction between ability and non-intellective 
variables. Hence whether personality variables facilitate 
or inhibit achievement-oriented behavior depends upon an 
individual’s level of intellectual functioning. The above 
formulation implies the probability that the contribution 
of non-intellective variables to achievement differs from 
one ability level to another and that, therefore, the prev- 
alent linear approach to the identification of the relation- 
ship between non-intellective variables and achievement 
obscures the true nature of the relationship. 

The subjects were 286 male engineering and applied 
science freshmen. The following non-intellective variables 
presumed to cover a broad range of socio-psychological 
content were investigated: Social Class Identification, 
Interests, Occupational Level of Interests, Interest Ma- 
turity, Self-Acceptance, Achievement via Conformance, 
Achievement via Independence, Values, and Level of Vo- 
cational Goal. The latter two variables were derived from 
an especially designed questionnaire; the other variables 
were measured by standardized instruments. A combined 
score based on subjects’ performance on a mathematical 
aptitude test and a reading comprehension test, which 
yielded a correlation of .445 with the freshman year grades, 
was used as an ability measure. 

For each of the ten non-intellective variables, analyses 
of variance comparing the Mean Grade Point Averages of 
subgroups classified on the basis of upper, middle and 
lower levels of ability and high, average and low levels of 
the variable were carried out. Correlations between 
variables which produced significant results in the anal- 
yses of variance and achievement were computed for the 
three ability levels separately and for the total sample. 

The interaction hypothesis was not supported for nine 
variables, indicating that, in general, the relationship be- 
tween non-intellective variables and achievement is not 
likely to differ significantly from one ability level to 
another. 

Values were the only variable which showed interaction 
with ability; it discriminated between achievement levels 
of the high ability group but failed to show a relationship 
with achievement on the other two ability levels. A corre- 
lation of .53 between Values and grades was obtained for 
the upper ability group indicating that intrinsic values 
were characteristic of high achievers and extrinsic values 
were characteristic of low achievers in that group. 

In addition to Values, Achievement via Conformance, 
Achievement via Independence, and Need achievement 
showed positive and significant relationships with achieve- 
ment. Achievement via Conformance was the only variable 
which did not correlate significantly with ability, but the 
other two variables retained their significant relationship 
with grades even after the effects of ability were con- 
trolled. The relationship of Level of Vocational Goal to 
achievement was suggestive; the remaining five variables 
were not related to achievement. It was suggested that 
measures of attitudes associated with achievement and vo- 
cational orientation measures appear to tap some basic 
factors which motivate students toward achievement. 

The variables which were significantly related to 
achievement also tended to be significantly correlated 
with each other. It was suggested that future research 
concentrate upon the understanding of the achievement 
process in the context of interrelated attitudes and 
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personality factors, including ability, rather than upon the 
contribution of individual variables to achievement. 

A tendency of the ability measure to predict achieve- 
ment for the upper ability group and to show no relation- 
ship with achievement in the lower ability group was also 
observed. This finding suggests that attention be given to 
the possibility of nonlinear relationships between ability 
and achievement in future investigations dealing with non- 
intellective correlates of achievement. 

Microfilm $2.50; Xerox $6.00. 123 pages. 
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This study was primarily concerned with the relation- 
ship between the early adjustment of two and three-year- 
old children in church nurseries and the manner in which 
the children were introduced into the groups. 

The subjects were fifty-three children in three church 
nurseries. The twenty-two children in the experimental 
group entered the nurseries under an experimental plan 
of induction which was the variable in the study. The plan 
of induction provided for the child’s gradual transition 
into the program supported by the presence of the mother. 
The thirty-one children in the control group entered the 
nurseries under the relatively unplanned induction pro- 
cedures of the church nursery groups. Parents of the 
children in the experimental group, and the nursery school 
teachers, were given training in the procedures of the ex- 
perimental plan of induction. 

The children were observed systematically on a time 
sampling basis during the first five Sundays they were in 
the groups after their mothers left them. Two independent 
raters recorded the frequency with which individual chil- 
dren evidenced each item of behavior included in the High- 
berger Early Adjustment to School Scale which was the 
measure of adjustment used in the study. At the end of the 
observation period the children were rated individually on 
items by each rater on the basis of the frequency with 
which observations had been recorded for them and the 
two ratings were combined into a total adjustment score 
for each child. The mean scores of the control and ex- 
perimental groups were compared to determine the differ- 
ences in early adjustment. 

The major findings were as follows: 


1. The children entering the program under the ex- 
perimental plan of induction obtained higher adjust- 
ment scores and evidenced significantly more 
adaptive behavior than children entering under the 
customary induction procedures of the church 
nursery groups. 


Two-year-olds benefited more from the experi- 
mental plan of induction than three-year-olds. 


3. Girls made better early adjustment than boys. 


4. The significant increases in adaptive behavior were 
in the categories of relating to other children and 
in participation in activities. 


. There was no significant decrease in non-adaptive 
behavior except for two-year-old girls in partici- 
pation. 


The findings in this study seem to provide evidence in- 
dicating the superiority of planned induction over unplanned 
induction. It was concluded that the values, especially 
for the two-year-old, are found in the support the child 
receives from the presence of his mother while he grad- 
ually becomes familiar with the new situation. As a re- 
sult his anxiety in separation and in facing an unfamiliar 
situation is minimized, enabling him to explore and enjoy 
the new environment more freely. The support of planned 
induction seems to be of particular value to both two and 
three-year-old children in freeing them to explore social 
relationships with other children. 

Microfilm $2.50; Xerox $6.80. 142 pages. 
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What is the function of religious drama and dance in 
the Episcopal Church schools? What has been the func- 
tion of these arts in the history of the Church? Are there 
unexplored possibilities that can be utilized? What 
materials do the schools need? What help do they desire? 
These are the important questions which this paper is 
seeking to answer by means of survey and experiment. 

A brief survey of the history of Christian religious 
theatre, drama and dance, precedes the main discussion 
of the problem. The Church of the Middle Ages used 
drama, and it was at first performed in the chancel of the 
church. 

The intent of religious drama in the Middle Ages was 
always to inspire, to edify, and to instruct in the history, 
beliefs, and creeds of the Holy Church. 

A survey of the Episcopal Church schools was con- 
ducted in the fall of 1959. All schools listed in the 1959 
Episcopal Church Annual that contained the fourth grade 








and/or above received questionnaires. The majority of 
the schools had some religious drama in their curricula 
but only a relatively small number of them had a program 
of any size. An attempt was made by means of the survey 
to determine the factors responsible for a religious drama 
program. The amount of the program was compared to 
the size of the school, the stage facilities, the specialized 
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personnel, and to the attitude of the school concerning the 
value of religious drama and dance. 

There was some relationship between stage facilities 
and specialized personnel and the drama program, but 
the only highly significant factor is the attitude. Religious 
dance is apparently an untouched field in the Episcopal 
Church. 

The needs of the schools as shown by the question- 
naire are: (1) teachers trained in religious drama, 

(2) teaching material, and (3) good plays on different grade 
levels that are in keeping with doctrines of the Episcopal 
Church. 

A school featuring an experimental program of reli- 
gious drama and dance was conducted by the Order of the 
Teachers of the Children of God for a five-year period. 
This program was conducted in the Abbie Loveland Tuller 
School in Tucson, Arizona, in the winter and at Maycroft, 
Sag Harbor, Long Island, New York, during the summer. 

The religious drama program in the experimental 
school has proved highly successful both in instructing the 
participants and the audience in Christian history and con- 
cept and as an artistic and creative enterprise. The re- 
sults of the experimental program are as follows: 


1. Teaching materials have been gathered together on 
the various age levels and made available to other 


schools. 


. Additional religious plays and pageants suitable for 
students from kindergarten through high school are 
available for use. 


. A program of drama and dance that is completely 
religious has been attempted and found possible 
which sets a pattern that other schools may follow 
or adapt to their own situations. 


A performance group of high school students has 


been formed that can demonstrate the potential of 
religious dance and drama within an average Epis- 
copal school. 


. An embryo summer training school has been formed 
for teachers interested in religious dance and 
drama. Microfilm $6.60; Xerox $23.40. 519 pages. 
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The problem under investigation is to ascertain the 
legal status of student-teaching programs in the United 
States. In determining the legal standing, state, or condi- 
tion of the student-teacher and his performance under 
teacher-training programs, the problem is focused on the 


The items folloz 
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following inquiries: Is there legal justification for prac- 
tice schools? What legal and/or legislative provisions 
should be made for the administration of training-school 
affiliations? What is the educational status of teacher- 
training schools as held by the courts? What should be 
the jurisdictional policy relating to practice-teaching? 
Finally, what legal consideration has been given regarding 
the financial support of teacher-training programs? 

This study of the legal status of student-teaching pro- 
grams is divided into three major phases. The first is 
that pertaining to student-teaching provisions as expressed 
in the state laws. The second phase refers to the state 
regulations concerning teacher certification. The third 
covers the judicial and administrative interpretations 
which have the force of law. 

An analysis of court cases that could have bearing on 
determining the legal status of student-teaching programs 
in the various states was attempted. Pertinent legislation, 
as enacted in the state school codes and session laws for 
the states, as it affected teacher-training institutions and 
practice-teaching facilities has been analyzed. In conduct- 
ing this phase of the investigation the principal sources 
of data included the following: state constitutions, session 
laws, the Decennial Digests, law reports, annotated codes, 
and other primary sources available. 

The legal right of prospective teachers to engage in 
student-teaching under the supervision of professional 
teachers is expressed or implied in 37 (or 74 per cent) of 
the individual state laws, and is sanctioned by judicial and 
administrative rulings. A synopsis of the pertinent statu- 
tory provisions is made in this phase of the study. Al- 
though there may seem to be diversity of thought among 
the states about teacher preparation, agreement apparently 
exists in the majority of the state laws that an internship 
of some type is essential. 

The judicial and administrative interpretations by the 
individual states and the enacted statutes reveal that the 
preparation of teachers for the public-school systems has 
become to an increasing degree regarded as an important 
function of the state, just as education of the youth is also 
a primary responsibility of the separate states. 

Microfilm $2.50; Xerox $7.00. 146 pages. 
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Indiana University, 1960 


Chairman: Dr. Shirley Engle 


Statement of the Problem 


The major problem of this study was to discover the 
opinion of junior high school teachers of core and to dis- 
cover the opinion of junior high principals of schools that 
have core programs in Minnesota with respect to how they 
conceived of core curriculum. 
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Procedures 


The principal instrument used in the study was a ques- 
tionnaire which was sent to all junior high school teachers 
of core and to all junior high principals of schools that 
have core programs in Minnesota. (A postal question- 
naire was sent to all principals of junior secondary schools 
to discover the schools that had core or core-type pro- 
grams in operation.) In addition, a twenty per cent random 
sampling of teachers and principals who returned the ques- 
tionnaire were interviewed. 





Hypotheses and Conclusions 








It was hypothesized that teachers agreed and that prin- 
cipals agreed as to how core curriculum was conceived 
with respect to the patterned conceptions of core curricu- 
lum. On the basis of the findings, one would conclude that 
there was very little agreement among teachers and among 
principals with respect to the patterned conceptions of 
core curriculum. 

It was hypothesized that teachers agreed and that princi- 
pals agreed as to how core curriculum was conceived 
with respect to the teaching techniques involved in core 
curriculum. On the basis of the findings, one would con- 
clude that the hypothesis was supported. Teachers and 
principals believed a wide range and variety of teaching 
techniques were used in core curriculum. 

It was hypothesized that teachers agreed and that prin- 
cipals agreed as to how core curriculum was conceived 
with respect to common, essential, and distinctive char- 
acteristics of core curriculum. On the basis of the find- 
ings, one would conclude that there was considerable 
agreement by teachers and by principals that core curric- 
ulum had several common and essential characteristics. 
Over half of the teachers believed the long and flexibly 
used instructional period distinguished core curriculum 
from all other curricular developments. There was no 
characteristic which over half the principals believed was 
distinctive of core curriculum. 

It was hypothesized that teachers agreed and that prin- 
cipals agreed as to how core curriculum was conceived 
with respect to certain focal statements. On the basis of 
the findings, one would conclude that there was little agree- 
ment by teachers and by principals with respect to the 
teachers involved in core curricyvlum, the organization of 
core curriculum, the amount of tii-e in the school day de- 
voted to core curriculum, the ch’ { role of the teacher in 
core curriculum, the chief role o: ..¢ principal in core 
curriculum, the relationship of core to the rest of the cur- 
riculum, the most important goal of core curriculum, the 
selector of content in core curriculum, the chief evaluator 
of core curriculum, and the principal means of evaluation 
in core curriculum. However, there was some agreement 
by teachers and by principals with respect to the students 
involved in core curriculum and the time when the content 
of core curriculum was selected. 

It was hypothesized that teachers and principals con- 
ceived of core curriculum in the same way. On the basis 
of the findings, one would conclude that there was little 
agreement between teachers and principals as to how core 
curriculum was conceived. 

It was hypothesized that teachers and that principals 
believed patterned practice was the same as patterned 
conception of core curriculum in their school. On the 





basis of the findings, one would conclude that the practice 

in core curriculum was widely different from the way 

core curriculum was conceived by teachers and principals. 
Microfilm $2.85; Xerox $9.90. 220 pages. 
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The interaction between teacher and student in the read- 
ing interview has never been submitted to objective inves- 
tigation. There is a need to develop a more scientific 
method for analyzing interviews with retarded readers. 
Such an analysis would give the research worker a better 
understanding of changes in students’ performances and 
attitudes and throw light on their responses to various 
technics. The current practice of reading protocols casu- 
ally yields only general impressions and a few clues. The 
purpose of this study is to develop and apply a method 
which is more precise and which analyzes the reading in- 
terview quantitatively. 

Using data obtained from protocols of hour-long read- 
ing interviews from ten cases, the worker developed a 
method largely based on content analysis. The teaching 
technic, including the response of the student to a single 
technic, was found to be a satisfactory content response 
unit which could be reliably identified by persons other 
than the investigator. Three types of technics were speci- 
fied: discussional, instructional, and testing. The technic 
unit, larger than most content analysis units, is large 
enough to contain the full response to a teaching technic, 
yet small enough to reflect movement in the interview and 
is the most useful and meaningful unit to the reading 
teacher. 

Certain meaningful categories of student response to 
the teaching technics were also developed. Categories of 
two important kinds of student behavior--cooperative and 
non-cooperative--with respect to the teacher and to other 
aspects of the reading situation were defined. The cate- 
gories were shown to be reliable when sample interviews 
were analyzed by two judges working independently. It 
was found that after instruction and practice, they could 
agree in their classification of student responses under 
the categories. 

Once the unit of research and the categories were 
shown to be reliable, the method was used to study move- 
ment, frequency and range of responses, and attitudes. By 
quantifying the occurrence of student responses in the dif- 
ferent categories and interpreting the data qualitatively, 
it was possible to show movement in student behavior in a 
series of interviews in two quite different kinds of cases. 

The second application aimed to show frequency and 
range of cooperative behavior in response to certain types 
of teaching technics. The breakdown into specific technics 
and the variation in cooperative response evoked by dif- 
ferent technics suggested underlying factors that may be 
responsible for cooperative attitudes onthe part of students. 
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A third application of the method was in the study of 
the attitudes of students toward their reading performance, 
reading materials, and instructional technics. Attitudes 
in the reading interview were both expressed and implied, 
but much more often implied than expressed. 

Analyzing the interviews with the method suggested 
several hypotheses: devoting a part of each interview to 
discussion may reveal students’ attitudes regarding him- 
self and reading; retarded readers verbalize their atti- 
tudes far less frequently than they reveal them indirectly 
through behavior; under favorable conditions retarded 
readers may show a preponderance of positive attitudes; 
attitudes are more likely to be expressed in connection 
with oral than with silent reading; instruction seems much 
less likely to evoke students’ expressions of attitudes than 
discussion or testing; the higher percentages of positive 
attitudes were expressed in connection with technics in 
which students could carry on a verbal interaction with 
the teacher; and retarded readers tend to express positive 
attitudes with technics which let them verbalize. 

This research has shown that the interaction in the 
reading interview can be analyzed by a method more sci- 
entific than present procedures and that its use makes us 
more aware of the variables in the reading situation. 

Microfilm $2.50; Xerox $6.60. 139 pages. 
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The purpose of this study, one of three companion 
studies, was to explore possible relationships among three 
techniques of classroom observation and selected attitudes 
of students enrolled in a beginning professional education 
course, “Introduction to Secondary Education,” at the Col- 
lege of Education, University of Minnesota. Classroom 
observation, a part of the instructional program of the 
course, was conducted in laboratory sections of 25-40 stu- 
dents formed from a large lecture class. 

The three observation techniques used were: (1) direct 
observation in the classroom; (2) classroom observation 
using closed-circuit television facilities; (3) instructional 
films in place of actual observation. The student attitudes 
selected for study were: (1) attitudes toward children 
measured by the Minnesota Teacher Attitude Inventory; 

(2) attitudes toward the lecture and laboratory course in- 
struction measured by a Course Rating Scale; (3) percep- 
tions of directiveness in lecture and laboratory instruction 
measured by the Survey of Opinions--B; and (4) prefer- 
ences for student-centered or subject-centered instruction 
measured by the Preferred Instructor Characteristics 
Scale. 

The basic design included two parts. One part was re- 
lated to the first quarter of the course and consisted of an 
incomplete blocks arrangement in which six laboratory 
sections were assigned randomly to the three observation 
techniques with a seventh section used as an outside con- 
trol assigned no experimental observations. The second 
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part was related to the second quarter of the course and 
used a similar arrangement in which four laboratory sec- 
tions were assigned to film and television observation 
treatments. Only in the first case above for film and tele- 
vision treatments was it possible to assign laboratory in- 
structors in alternate fashion to different techniques to 
include the possibility of instructor variability. Analysis 
of variance for scores on the Miller Analogies Test-- Form 





A, and an initial administration of the Minnesota Teacher 





Attitudes Inventory indicated that the sections were initially 
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equivalent in academic ability and attitudes toward chil- 
dren and teaching. 

Direct observations were scheduled in University High 
School and available public schools. Television observa- 
tions were made of speech and physics classes at Univer- 
sity High School. Five instructional films were selected 
to illustrate course lecture topics. Each student received 
five observations by a dominant technique followed by one 
each of the other two methods for the first part of the 
study. In the second part of the study three observations 
were scheduled for direct and television techniques in a 
pattern of two observations using one technique followed 
by one experience with the other technique for each student. 

Analysis of variance and covariance statistical tests of 
the null hypothesis when applied to the data gathered with 
the evaluative instruments led to three general conclusions: 
(1) observational method was not a significant factor in 
differentiating student attitudes toward children; (2) stu- 
dents prefer direct observation to television as an instruc- 
tional technique, and television in preference to films; 

(3) student attitudes are more directly related to differ- 
ences in instructors than to differences in observation 
technique. 

While a number of further questions concerning the re- 
lationship of the instructor to attitudes held by students 
were suggested by the outcomes of the study, it was pos- 
sible to conclude that the traditional teacher education 
program can be modified to take advantage of efficiencies 
resulting from the use of televised classroom observations 
and films to serve selected objectives of the program. It 
has been demonstrated also that these techniques are no 
more than teaching tools whose effectiveness depends on 
skillful use by an adequately prepared instructor. 
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PROBLEM 


It was the purpose of this investigation to compare the 
common denominator and the inversion method of teaching 





the dissertation and its cost on microfilm 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page 





820 EDUCATION 





division of fractions. A secondary purpose was to deter- 
mine whether either of the two methods of teaching divi- 
sion of fractions had any influence on the ability of children 
to (1) add and subtract fractions, or (2) multiply fractions. 


PROCEDURE 


A sample of 20 classes was selected from ten St. Paul 
Public Elementary Schools having two or more self- 
contained sixth grade classes. Two classes were selected 
from each of the ten schools. One class from each school 
was assigned to the experimental group (common denom- 
inator method) and the other class was assigned to the 
control group (inversion method). Assignment of classes 
to method was done randomly. The experimental group 
consisted of 280 subjects and the control group consisted 
of 282 subjects. Children taught the experimental method 
followed lessons prepared by the investigator. Children 
taught the inversion method followed the standard arith- 
metic text used by the St. Paul system. 

Data were gathered on intelligence, addition and sub- 
traction of fractions, multiplication of fractions and divi- 
sion of fractions. The data on fractions were gathered at 
three stages in the study as follows: 1. Prior to instruc- 
tion in division of fractions by one of the two methods. 

2. Immediately after instruction by one of the two methods. 
3. Three weeks after instruction during which time there 
was no review or reteaching of any of the fraction proc- 
esses. Amount of gain or loss during this three week 
period was also computed by subtracting the scores on 
test three from the scores on test two. 

These data were analyzed utilizing the analysis of vari- 
ance and in some instances the analysis of covariance. 





SUMMARY OF THE FINDINGS 


1. After instruction the experimental and the control 
group showed no significant differences in the 
ability to (1) add and subtract fractions or (2) divide 
fractions. 





Three weeks after instruction during which time 
there was no review or reteaching of fraction proc- 
esses, there were no significant differences between 
the experimental and the control groups in the 
ability to (1) add and subtract fractions or (2) divide 
fractions. 


Immediately after instruction the control group 


showed significantly more skill than the experimental 


group in the ability to multiply fractions. 


Three weeks after instruction without review, the 
experimental group and the control group showed no 
significant differences in the ability to multiply 
fractions. 


During the three week period without review, the 
experimental group gained significantly more than 
the control group in the ability to multiply fractions. 


CONCLUSIONS 


1. The two methods in question showed equal results 
in teaching division of fractions as measured by a 
computational test in division of fractions. 








2. The inversion method tended to strengthen skills in 
the multiplication of fractions while the common 
denominator method tended to interfere in some 
manner with the ability to multiply fractions as 
measured immediately after instruction. 


. During the three week retention period without in- 
struction, the children taught the common denom- 
inator method tended to regain the previous loss of 
skill in multiplying fractions and were not signifi- 
cantly different from the control group in ability to 
multiply fractions as measured three weeks after 
instruction. The control group made no significant 
gain during this three week period. 

Microfilm $2.80; Xerox $9.70. 215 pages. 


AN EVALUATION OF EDUCATIONAL 
FILMS IN THE TEACHING OF HIGH 
SCHOOL PHYSICS IN OREGON 


(L. C. Card No. Mic 60-3338) 
Edward Milton Grassell, Ed.D. 
Oregon State College, 1960 


Major Professor: R. J. Clinton 


The question of human survival has renewed America’s 
interest in all areas of education, and in particular the 
field of science. With reference to improving the quantity 


‘and quality of instruction of one area of science education 


on the high school level, a complete introductory physics 
course was produced on 16 millimeter sound film. This 
filmed course originated under the sponsorship of the 
Fund for the Advancement of Education and was developed 
with the guidance of a committee of science educators 
under the National Academy of Sciences. It featured 
Harvey White, a distinguished physics teacher. 

The major purpose of this experimental study was to 
determine the effectiveness of teaching high school physics 
by two different methods of instruction during one entire 
school year. Part of the instruction for one group of stu- 
dents included the entire series of White Physics Films; 
the other group was taught by the more traditional lecture- 
laboratory method. 

The criteria used in selecting the film-group schools 
were their geographical locations and their willingness and 
ability to pay the $350 film rental fee. Each of these items 
was a limiting factor. However, under the economical 
framework within which this experiment was designed, 
neither of the limiting factors could have been avoided. 

There is no claim that all of the outcomes of physics 
instruction were measured by the tests in this study. How- 
ever, to the extent that the outcomes were incorporated in 
the tests, the tests were presumed to have measured the 
outcomes adequately. 

The total number of students who participated in this 
experiment was 471. This included 255 in the film-group 
and 216 in the non-film group. All of these students were 
juniors and seniors. In the film-group, 13 per cent were 
girls and 87 per cent were boys; the non-film-group con- 
tained 8 per cent girls and 92 per cent boys. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





EDUCATION 821 





Questionnaires were given to both the students and 
teachers in both groups during the first week of school 
and two weeks before the end of the school term. The pur- 
pose of these questionnaires was to seek descriptive in- 
formation. 

Pre-tests were given during the first week of school 
for two reasons: (1) to help equate the film and non-film- 
groups and (2) to provide a basis for determining achieve- 
ment. These standardized tests covered the areas of 
mental ability, science aptitude, science in general, and 
physics. Three teacher-made unit tests were given dur- 
ing the year. These included units in mechanics, heat, 
and electricity. At the end of the year, two of the stand- 
ardized tests which were used during the pre-testing 
period were repeated to help determine the difference of 
achievement between the two groups. 

The following conclusions of the Oregon Physics Ex- 
periment are based upon evidence obtained from the par- 
ticipating schools during the school year of 1958-1959: 


1. Secondary school physics courses taught primarily 
with the White Physics Films are as effective as 
courses taught in the more traditional lecture- 
demonstration manner. 


. The White Physics Film Series contains presenta- 
tions and demonstrations that time and money 
limitations do not permit in the more typical class- 
room situation. 


According to the statistical analysis, Harvey White, 
as a teacher on film, was about as effective as the 
average teacher in the classroom; however, accord- 
ing to teacher and student opinions, Harvey White, 
as a teacher on film, is better than the average 
physics teacher in the high school classroom. 
Microfilm $2.80; Xerox $9.90. 216 pages. 


DEVELOPING NEEDS OF SCIENCE EDUCATION 
IN THE REPUBLIC OF THE PHILIPPINES 


(L. C. Card No. Mic 60-3002) 


Dolores F. Hernandez, Ed.D. 
Indiana University, 1960 


Chairman: Shirley H. Engle 


The disparity between the level of living of Western 
countries and of economically underdeveloped areas in the 
East has centered attention on the use of science for 
raising the level of living of the people in underdeveloped 
areas. This and recent developments in science have 
aroused a general interest in science and science educa- 
tion in the Philippines. The main assumption made in 
this study is that science education could contribute to the 
solution of social problems, many of which are interrelated 
with the low plane of living of a people. 

The problem. The problem of this study was to find 
directions for science education in the Republic of the 
Philippines based on analyses of the role of science in the 
modern world and the interacting relations of science and 
Philippine society, and on considered practices and opin- 
ions in the field of science education in the Philippines and 
abroad. 








The procedure. To determine the directions that sci- 
ence education should take in the Republic of the Philip- 
pines, five main questions were posed and answered: 

(1) What is the role of science in the modern world? 

(2) What are the interactive relations of science and Phil- 
ippine society? (3) What should constitute the character- 
istics of a science education program and of considered 
practices and opinions in the field of science education? 

(4) What are the weaknesses and insufficiencies of the 
science education program in the Philippines? (5) What 
directions should science education take in the Philippines? 

Major findings. The analysis of the role of science in 
the modern world revealed that science includes both a 
body of scientific knowledge and a mode of thought. It also 
revealed the interactive relations of science and society 
in the past as well as in the present. The examination of 
the interactive relations of science and Philippine society 
disclosed that there are certain values in the cultural life 
of the people that tend to hinder the progress of science in 
this society. The potentialities that science holds for this 
society, and for the welfare of the people, and the present 
utilization of science in the country were also revealed by 
this examination. In the light of the foregoing considera- 
tions, i.e., the nature of science and its interactive rela- 
tions with Philippine society and of considered opinions 
and practices in the field of science education, the science 
education program in the Philippines was critically exam- 
ined. Insufficiencies and weaknesses of the program were 
found in five main areas: (1) the major goals of science 
education, (2) the scope of the science education program, 
(3) the use of science education for promoting individual 
and public welfare, (4) the training of specialists and tech- 
nicians, and (5) the teacher education programs in science. 
The needs in each of these areas were identified, and rec- 
ommendations to meet these needs were advanced. 

Conclusions. The following were the general conclu- 
sions of the study: (1) the major goals for science educa- 
tion in the country should be formulated. These goals 
should consider the nature of science and the nature of 
society. (2) There should be a re-examination of those 
cultural values which tend to hinder the progress of sci- 
ence in Philippine society. (3) A broad view of the science 
education program should be extended. This view should 
include science in the schools, in colleges and universities, 
and in the community. (4) Science education should be con- 
cerned primarily with promoting the individual and the 
public welfare. A major implication of this goal is the 
use of science and science education to uplift the level of 
living of the vast majority of the people. (5) There should 
be greater coordination between the schools and govern- 
ment agencies and world organizations that are working 
toward the same end of uplifting the level of living of the 
people. (6) Science education should also be concerned 
with the education of specialists and technicians, partic- 
ularly those types which Philippine society needs. (7) The 
teacher education programs in science should be improved. 

Microfilm $3.35; Xerox $11.70. 257 pages. 
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A COMPARISON OF SEVERAL METHODS OF 
ESTIMATING READABILITY OF 
ELEMENTARY SCHOOL READING MATERIAL 


(L. C. Card No. Mic 60-3520) 


James Edward Inskeep, Jr., Ph.D. 
University of Minnesota, 1960 


Purpose: 

The purpose of this study was to: (1) compare three 
methods of readability estimation; and (2) evaluate a pre- 
pared readability scale. The scale consisted of six graded 
passages plus instructions for estimating readability. The 
methods of estimation were: (1) formula computation; 
(2) teacher estimation, with scale; and (3) teacher estima- 
tion, without scale. 





Method: 

Ten reading selections were chosen from current chil- 
dren’s non-fiction reading books. These selections were: 
(1) rated by readability formula (Spache for primary levels, 
Dale-Chall for others); (2) given to two groups of 40 
teachers each, one group estimating the readability with 
the scale. one estimating without the scale; and (3) read 
by 497 children, grades three through five, along with a 
test of four multiple choice comprehension questions for 
each selection. The children were also given the Gates 
Reading Survey, comprehension test. Results of the Survey 
and selection tests were used to determine the level of 
comprehension of each selection. Adequate comprehen- 
sion of each was determined by at least three out of four 
correct responses. The reading grade at which 50% of the 
children indicated adequate comprehension was considered 
the level of comprehension. The methods of estimation 
were validated by these levels. The two groups of teacher 
estimates were compared as to variability. Analyses of 
variance were used to investigate the effect on teacher 
estimates of: (1) readability scale; (2) grade level taught; 
and (3) interaction between grade level and scale. The 
F-test was used to test equality of variance of the two 
groups of teacher estimates. Formula computations and 
children’s levels were considered parameters using a one 
sample t-test technique. The teacher estimates were com- 
pared to these parameters. Rank order relationships be- 
tween: (1) means of both teacher estimates; (2) means of 
teacher and formula estimates; (3) means of teacher esti- 
mates and children’s levels; and (4) formula estimates and 
children’s levels, were determined by the Spearman corre- 
lation technique. 





Results: 

Few differences between groups of teacher estimates 
were found in the analyses of variance. No significant dif- 
ferences were found (.01 l.o.s.) between variabilities of 
the two teacher group estimates. The t-tests indicated: 
(1) close agreement of formula estimates and teacher esti- 
mates, over all selections combined; and (2) little or no 
other agreements. Rank order correlations obtained: 

(1) teachers with scale to teachers without scale, r' = 1.00; 
(2) combined teachers: to formula, r' = .9515; to children’s 
levels, r' = .8545; and (3) formula to children’s levels, 

r' = .8424. Compared over the range of the readability 
scale, teachers with the scale, estimated closer to chil- 
dren’s levels than teachers without the scale, or formula, 
but the differences were not statistically significant, 

(.05 l.o.s.). 





Conclusions 

(1) The readability scale seems to help teachers to es- 
timate readability, within the range of the scale. (2) The 
scale appeared to have no effect in reducing the variability 
of teacher estimates. (3) Teacher estimates tend to be 
closer to the formula than to children’s levels. (4) No one 
of the methods of estimation agrees closely with children’s 
comprehension. (5) All methods of estimation and chil- 
dren’s levels agree closely as to relative ranked difficulty. 

Microfilm $2.50; Xerox $7.20. 155 pages. 








DISTRIBUTIVE EDUCATION ISSUES IN 1959: A STUDY 
OF CURRENT DISTRIBUTIVE EDUCATION ISSUES, 
BASED UPON OPINIONS OF EDUCATION LEADERS. 


(L. C. Card No. Mic 60-3545) 


Roman Francis Warmke, Ph.D. 
University of Minnesota, 1960 


Problem.--The purpose of this study is to analyze the 
opinions of distributive education leaders about current 
issues in distributive education and to ascertain how im- 
portant these issues are in determining effective operating 
procedures in distributive education. 

Procedure.--The two principal sources used for identi- 
fying issues were (1) a literature review, and (2) inter- 
views of selected distributive educators. 

Leadership was defined as “recognition by fellow 
workers,” and two groups of persons were selected to 
nominate leaders. The first group consisted of state and 
national D. E. personnel. The second group consisted of 
D. E. teacher-coordinators. The rank correlation coeffi- 
cient, r', was used to measure the correlation between the 
nominations of the two groups. To be retained as a valid 
nomination, the nomination had to have been submitted by 
both groups; and the correlation between nominations of 
the two groups had to have occurred by chance less fre- 
quently than 1 per cent of the time. Fifty-seven leaders 
were selected to respond to the two issues check sheets. 

A pilot study was conducted and the changed or added 
issues were resubmitted. The check sheets were then 
submitted to the leaders. Part I received a 100 per cent 
response; Part II received a 91 per cent response. 

Findings.--The findings are divided into two parts. 
Part I presents the opinions of the respondents about mini- 
mum requirements for eight distributive education positions. 
Part II presents the opinions of the respondents about sixty- 
three issues involving (1) objectives, guidance, and philos- 
ophy, (2) organization and administration, (3) curriculum 
and related issues, and (4) steering and advisory commit- 
tees. First, the issue is presented. The number and per 
cent of the respondents who selectedeach response is listed. 
Then, the issue is interpreted. Selectedcomments made by 
the respondents are recorded. Finally, the opinions of the 
respondents about the importance of the issue are recorded. 

Conclusions.--Although the respondents suggested 
specific minimum requirements for each D. E. position 
listed in Part I of the check sheet, objective requirements 
can not serve as the complete answer in certifying D. E. 
personnel; high standards, though imperative, are difficult 
to maintain; D. E. teachers are better qualified today than 
previously; and the issue of minimum requirements is of 
major importance in determining effective operating pro- 
cedures in distributive education. 
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Of the sixty-two issues listed in Part II of the check sheet, 
there was almost complete agreement (90 per cent or more) 
on eight issues, indicating that the statements might be con- 
sidered as principles; on eighteen of the issues, a consider- 
able majority (67 to 89 per cent) of the respondents tended 
toward agreement, again indicating that the statements 
might be considered as principles; on twenty-three of the 
issues, the respondents were divided in opinion, but indi- 





cating a trend (50 to 66 per cent) in favor of one contention; 
on thirteen of the issues there was a complete lack of 
agreement (no contention receiving 50 per cent or more), 
indicating no apparent trend in thought. As for the impor- 
tance of these sixty-two issues in determining effective 
operating procedures in distributive education, one issue 
was considered crucial, fifty-eight as major, and three as 
minor. Microfilm $3.50; Xerox $12.15. 270 pages. 
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A CRITIQUE OF COMPOUND INTEREST MODELS 
USED IN DECISION-MAKING 
FOR CAPITAL BUDGETS 


(L. C. Card No. Mic 60-3806) 


David Van Driest Heebink, Ph.D. 
Stanford University, 1960 


This paper investigates various criticisms of compound 
interest models, which are used in evaluating proposed 
investments of capital funds. Each criticism is analyzed 
to determine whether it is valid and, if it is, what its sig- 
nificance is for actual capital budgeting decisions. In the 
case of criticisms that have practical importance, means 
for treating the problem are developed. 

The specific criticisms that are considered are as 
follows: 

1. In order to make an optimum investment decision 


both productive investments and financing must be con- 
sidered, and the use of compound interest techniques for 
evaluating investment opportunities leads to a partial 
solution, which is not optimum unless the correct financing 
decision is also made. 

2. Under certain circumstances the rate of return 
model is ambiguous because “multiple tangencies” can 


occur. 

3. When the borrowing and lending rates differ for a 
business, the present worth method sometimes leads to 
incorrect conclusions. 

4. In situations involving more than two time periods, 
compound interest techniques, in order to be theoretically 
correct, should incorporate the variation of interest rates 
over time. 

5. The rate of return model implicitly assumes re- 
investment of positive cash flow at the solving rate of 
return, which is unrealistic for most circumstances. 

6. The rate of return method is sometimes ambiguous 
because more than one solving rate of return can be found. 
The first four issues are based on isoquant analysis, 
and this technique is used in presenting and analyzing 

these criticisms. 

The first two of the above issues are not inherent 
weaknesses of compound interest models. When such 
methods are used correctly, there is no problem in attain- 


ing an optimum decision or in handling multiple tangencies. 


The third issue does not have any real significance be- 
cause it involves an error in analysis and a very question- 
able basic assumption. Although the fourth issue may 


The items follou 





have theoretical merit, its practical importance is small 
due to the problem of obtaining reliable estimates of future 
variation in interest rates. 

The fifth and sixth criticisms have some practical 
importance. Although it is not generally true that the rate 
of return method assumes reinvestment at the solving 
rate of return, reinvestment is sometimes important in 
investment decisions. A description of the circumstances 
in which reinvestment is important and methods for treat- 
ing it are presented. Finally, the significance of two or 
more solving rates of return is explored and a technique 
for recognizing and handling the phenomenon is developed, 
which makes it possible to find a unique solution. 

The conclusion of the paper is that compound interest 
models, when correctly used, are valid. In fact, they are 
the best available yardsticks for measuring prospective 
capital investments. 

In an Appendix the continuous cash flow convention is 
compared to the end-of-year convention. It is determined 
that the choice of a convention can have a significant effect 
on investment decisions under certain circumstances. 

Microfilm $2.50; Xerox $5.40. 110 pages. 


A STUDY OF THE RESISTANCE OF 
WOVEN WOOL FELTS TO LIQUID FLOW 


(L. C. Card No. Mic 60-4646) 


James Edgar Macklem, Ph.D. 
The Institute of Paper Chemistry, 
affiliated with Lawrence College, 1960 


Adviser: W. L. Ingmanson 


Apparatus and techniques were developed to measure 
the permeability to water of a woven wool felt in a direc- 
tion normal to the felt surface (transverse direction) and 
in a direction along the felt parallel to the warp yarn 
(lateral direction) at a uniform porosity under static com- 
pressive loads ranging up to 1000 p.s.i. The permeability 
apparatus was designed in accordance with the annular 
guard ring principle to minimize flow along the felt in 
directions other than the one under consideration. 

Permeability data were obtained on eleven samples 
that had been carefully designed and constructed to permit 
a separation of the contribution of the different structural 
variables of a woven felt to its permeability. The vari- 
ables of particular interest were the basic weave pattern, 
the number of fill yarns per inch, the yarn size, and the 
presence or absence of a napped surface. 


vom 
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The lateral and transverse permeability data for all 
samples were correlated over a wide porosity range by 
the Kozeny-Carman equation. Although the hydraulic 
radius concept upon which this theory is based was de- 
signed for unconsolidated, randomly oriented porous 
media, a reasonably good correlation was obtained for 
these woven structures. The good fit of these permeability 
data to the Kozeny-Carman theory indicated that for woven 
press felts under compression, the concept of capillary 
flow through interfiber pores is basically correct. The 
structural variables of yarn size and napping were ob- 
served to have little influence on the felt permeability, 
further emphasizing the importance of interfiber flow as 
opposed to interyarn flow. 

The effect of the felt structure on the effective fiber 
orientation was evaluated by calculation of the Kozeny 
factor at several pad densities for each sample and com- 
paring these calculated values with the values reported in 
the literature for fibrous beds of known orientation. 
Microscopic fiber diameter measurements were used to 
evaluate independently the specific surface and water- 
swollen specific volume of the wool fiber needed in the 
calculation of the Kozeny factor. 

The data indicated that the effective fiber orientation 
for transverse flow is predominantly perpendicular to 
flow, and that variations in felt structure and the com- 
pressive load applied to the pad have little effect on this 
basic fiber orientation. The application of large com- 
pressive loads to the pad did cause a decrease in the 
effective specific volume of the fiber. Extrapolation of 
the data to zero porosity indicated that the effective fiber 
density approached the pycnometric density of dry wool. 
The observed decrease in effective specific volume was 
attributed to a deswelling of the swollen fiber by the large 
applied compressive loads. 

The effects of felt structure on the lateral permeability 
were more significant. Particularly important was the 
availability of the pore space in the warp yarns which 
were aligned parallel to flow. Any disturbances in the 
parallel alignment of the fibers in these yarns, whether 
caused by variations in the compressive load, the type of 
weave pattern used, or the number of fill yarns per inch, 
significantly altered the lateral permeability. 

When the felt samples were compressed to porosities 
of 0.3-0.35, not only was a decrease in the swollen specific 
volume observed, but the lateral permeability decreased 
more than would be predicted from the Kozeny-Carman 
theory. The decrease was too large to be caused by an 
increase in the tortuosity and/or pore shape factor alone, 
and it seemed probable that a portion of the pore volume 
must be unavailable to lateral flow. 

Compressibility measurements indicated a dependence 
of the compression characteristics of the felt on its 
structure also. Microfilm$2.50; Xerox$7.40. 159 pages. 


SINGLE SERVER QUEUES IN TANDEM 
(L. C. Card No. Mic 60-3671) 


Gregory Earle Masterson, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Seymour Sherman 


This thesis is addressed to some problems relating to 
the single server queue and, in particular, to the be- 
haviour of such queues in tandem. 
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Section 1 describes the historical background to the 
development of queueing theory since Erlang’s time and 
Section 2 is a glossary of terms and symbols used in the 
text. 

Section 3 illustrates the limiting process for the wait- 
ing time distribution when the arrivals are Poisson 
distributed and the service time is exponentially dis- 
tributed. The limiting distribution is calculated using the 
method of differential difference equations and the results 
are sketched for a particular set of defining parameters. 

Section 4 is devoted to a situation in which the tran- 
sient, rather than the steady-state, distribution of waiting 
times is of importance. The physical original of this 
problem is the arrival of patients at regular intervals at 
a doctor’s or dentist’s waiting-room, the patient’s time of 
treatment (servicing as it is called in the glossary) being 
typically distributed according to the lognormal distribu- 
tion. A reasonable question to ask is, given the servicing 
distribution, what should the inter-arrival period be for 
patients such that the probability that the last patient of 
the day having to wait more than twenty minutes, say, is 
some acceptably (on humanitarian grounds) small number? 
This problem is analytically intractable and hence, it was 
programmed for the Univac computer. Results have been 
obtained for a range of the defining parameters of the 
problem and are tabulated in the appendix. 

In Section 5, the steady-state waiting time distribution 
for the case of Poisson arrivals and Pearson III (two 
phase) servicing is calculated by direct solution of the 
defining Wiener-Hopf equation. 

In Section 6, a method of estimating the steady-state 
waiting time distribution are both arbitrary is described. 
This technique sheds light on the general transient be- 
haviour of the queueing process. 

In Section 7, the equations relating the distribution of 
interdeparture times to the distribution of waiting times 
are obtained. These equations, together with the results 
of Section 3, are used to obtain the steady-state distribu- 
tion of interdeparture times when the input is Poisson 
and the servicing is exponential. 

Section 8 uses the equations of Section 7 and the results 
of Section 5 to obtain the steady-state distribution of 
interdeparture times when the input is Poisson and the 
servicing is Pearson III (two phase). 

Section 9 deals with the problem which originally 
motivated this thesis. In a talk given on April 15, 1958, 
before the Operations Research Seminar of the University 
of Michigan, Professor Glen D. Camp made the following 
intuitive assertion. “Suppose that we imagine an infinite 
number of identical servers connected in series, and 
inject any non-saturating input into the first one. Then 
we expect the statistics of the outputs to change progres- 
sively from server to server and, since we are dealing 
with a diffusion process, it seems intuitively obvious that 
some equilibrium statistics will be approached (the proof 
is here left to professional mathematicians).” This 
queueing system is analysed in Section 9, where it is 
found that the assertion is not true, at least as far as the 
interdeparture time of the first and second customers is 
concerned, However, in the unique case of constant 
service time, the assertion is true as statistical equilib- 
rium is obtained, and this equilibrium is achieved by the 
output from the first server. 

Microfilm $3.55; Xerox $12.40. 274 pages. 


wing each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





ENGINEERING 825 





SOME THEOREMS AND ALGORITHMS 
FOR FINDING OPTIMAL PATHS OVER GRAPHS 
WITH ENGINEERING APPLICATIONS 


(L. C. Card No. Mic 60-4198) 


Arvind Chandulal Parikh, Ph.D. 
Purdue University, 1960 


Major Professors: Professor T. E. Bartlett and 
Dr. P. H. Randolph 


Several problems encountered in science and engineer- 
ing can be represented as graphs. Between the initial and 
the final state of such problems, there may be numerous 
intermediate states. A predetermined criterion assigns 
the value to each transition from one state to another. 

The object is to find that sequence of transitions, by which 
the final state is reached from the initial state, such that 
the value associated with this sequence is optimized. The 
value assigned to the transition may represent the time, 
cost, distance, energy loss, profit, et cetera. In this dis- 
sertation, algorithms are developed which yield the maxi- 
mum computational facility in determining the optimal 
sequence of transitions and the generality of the algorithms 
widens the scope of their applicability. 

The optimal path algorithms for certain directed graphs 
and undirected graphs were developed and proved rigor- 
ously from the mathematical point of view. The algorithms 
were developed for both the deterministic and the proba- 
bilistic models. 

The mechanics of the algorithms are illustrated with 
the help of several simple examples. This illustration is 
followed by considering two applications of the optimal 
path algorithms. The first application illustrates the use 
of the algorithm as a solution technique to the machine 
replacement problem. The second application shows how 
the algorithm provides an efficient solution technique in 
determining the make-span of the project-type activities. 

Microfilm $2.50; Xerox $4.80. 94 pages. 


OPTIMAL ORDERING, ISSUING, AND DISPOSAL 
OF INVENTORY WITH KNOWN DEMAND. 


(L. C. Card No. Mic 60-3154) 


Arthur Fales Veinott Jr., Eng.Sc.D. 
Columbia University, 1960 


Consider a firm which stocks a single product whose 
selling price depends upon the length of time the stock is 
held in storage (e.g., livestock or bread). Demands for 
this product occurring at future time periods are known 
with certainty and may be satisfied by issuing stock of 
any age. The firm may order new stock at a cost propor- 
tional to the quantity purchased. Under these conditions 
the following questions arise: 


(a) At what times and in what quantities should new 
stock be ordered? 


(b) Which, if any, of the items on hand at each point in 
time should be discarded? 


(c) In what order should items of different ages be 
issued to satisfy demands? 
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The sets of rules by which the firm provides answers 
to the above questions are called respectively the ordering 
policy, the disposal policy, and the issuing policy. 

The main work of the paper is devoted toproviding suffi- 
cient conditions on the unit selling price of stock of age i, 
L(i), the unit purchase cost of new stock, h, and the discount 
factor, a, for the optimality (in the sense of maximizing 
discounted profits) of various ordering, issuing, and dis- 
posal policies when certain of these policies are given. 

When the issuing policy is given to be FIFO (first-in- 
first-out) or LIFO (last-in-first-out), the disposal policy 
is given, and L(i)-a~*h is unimodal, the optimal ordering 
policies are provided. When LIFO is given, the optimal 
ordering policy has the form: order in period one enough 
stock for p(say) periods into the future; in period p+1, 
order enough stock for q(not necessarily equal to p) addi- 
tional periods into the future, etc. The specific order 
quantities, p,q,... are determined by solving a functional 
equation. 

When the issuing policy is given to be LIFO or FIFO 
and L(i) is monotone decreasing (increasing), it is shown 
that the optimal disposal policy requires disposal of a 
portion of the oldest (youngest) stock on hand. It is also 
shown that this disposal policy is not optimal in general 
when the given issuing policy is not LIFO or FIFO. 

If the ordering policy is given, the problem of finding 
optimal disposal and issuing policies is in general a trans- 
portation problem. It is also of interest to study the 
properties of the optimal issuing policies for the above 
problem under conditions arising in practice, e.g., when 
L(i) is monotone decreasing, first being concave and then 
convex. For this situation it is shown that a certain class 
of issuing policies is never optimal. By making additional 
assumptions about the form of L(i), the optimal issuing 
policy is shown to be a combined version of FIFO and 
LIFO. Finally, a method of determining an upper bound 
on the loss in profit resulting when a policy, e.g. FIFO, 
is used when it is not necessarily optimal is given. The 
technique does not require knowledge of the true optimal 
policy. 

A problem related to the inventory problem described 
above is faced by the tax accountant who wishes to select 
an inventory valuation policy to minimize taxes. This 
problem is shown to be a transportation problem under 
the following conditions: costs of all items to be pur- 
chased are known, tax rates in all future years are known, 
and the firm’s total taxable income falls into the highest 
tax bracket in every year. In the special case where the 
tax rates are monotone decreasing (increasing) the highest- 
cost-first (lowest-cost-first) inventory valuation policy is 
optimal. Microfilm $3.10; Xerox $10.80. 240 pages. 
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ENGINEERING, AERONAUTICAL 


THE EFFECT OF AERODYNAMIC TORQUES 
ON THE ANGULAR MOTION OF 
AN ARTIFICIAL SATELLITE 


(L. C. Card No. Mic 60-4129) 


Dominick Michael Schrello, Ph.D. 
The Ohio State University, 1960 


The angular motion of an artificial satellite about its 
mass center under the combined influence of aerodynamic 
and gravitational torques is studied for the case where the 
orbital motion is known and independent of the vehicle’s 
angular motion. Effects of perturbations on the orbital 
motion are considered (e.g., Earth oblateness, aerody- 
namic drag, etc.), but are found to be negligible. The 
effect of atmospheric rotation is also considered. 

The equations of motion for a non-spinning, axisym- 
metric satellite moving in an elliptical orbit of small 
eccentricity are derived. For small angular motions, 
these equations are found to be coupled but linear, with 
the pitching equation independent of the rolling and yawing 
equations. A solution to this system of equations is ob- 
tained in the special case of a circular orbit with negligible 
aerodynamic damping. It is found that a maximum altitude 
exists for stable and small pitching and yawing motions of 
a satellite of specified aerodynamic and inertial charac- 
teristics; however, for statically stable shapes withinertia 
ratios in excess of 4/3, this maximum altitude is infinite. 
Pitching equilibrium is shown to be possible for all orbit 
inclinations, but yaw and roll equilibria are possible only 
for equatorial orbits, because of atmospheric rotation. 

In general, the rolling motion contains a small secular 
term which produces a very long period drift in the 
equilibrium roll position of an axisymmetric vehicle. 

The stability characteristics of a class of blunt-nosed, 
cylindrical satellites are investigated, and an optimum 
aerodynamic body shape of this class is obtained. Aero- 
dynamic characteristics are computed from free-molecular 
aerodynamic theory assuming diffuse molecular reflection. 
The optimum body is found to have a low fineness ratio, 
being generally less than unity for most realistic locations 
of the vehicle’s mass center. Based upon these results, 
criteria are evolved to guide satellite design for maximum 
aerodynamic orientation and stabilization. 

The pitching motion is studied for the general case of 
elliptical orbits of small eccentricity, and is found to be 
governed by Hill’s differential equation. Following an 
analysis of this equation, a method for determining the 
satellite’s stability boundaries is developed, but lengthy 
numerical calculations are found to be necessary in order 
to obtain the final results. In the case of a circular orbit, 
these stability boundaries are found analytically, and for 
the elliptical orbit, an upper bound on the stable motion 
may be found. This upper bound is given by the condition 
that the elliptical orbit must be wholly within the largest 
circular orbit on which the vehicle would be stable. 

Microfilm $2.50; Xerox $7.00. 149 pages. 
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ENGINEERING, CHEMICAL 


CONSTRUCTION AND OPERATION OF A 
HIGH TEMPERATURE SOLAR FURNACE: 
STUDIES OF ELEMENTAL BORON. 


(L. C. Card No. Mic 60-3336) 


Fred Dean Fisher, Ph.D. 
Oregon State College, 1960 


Major Professor: Charles E. Wicks 


The design, construction, and operation of a high tem- 
perature solar furnace for solid-liquid studies are 
described. The furnace utilizes a downward facing para- 
boloidal concentrator mirror from a military searchlight. 
Sunlight is directed into the concentrator by a heliostat 
and an inclined stationary mirror. The performance 
testing of the furnace is described, X-ray analyses of 
elemental boron melts produced in the furnace reconfirm 
the existence of a high temperature stable rhombohedral 
boron. Attempts to further purify commercial grade ele- 
mental boron by fusion techniques are described. 

Microfilm $2.50; Xerox $7.40. 156 pages. 


AN INVESTIGATION OF 
STRFNGTH IMPROVEMENT METHODS FOR 
VITRIFIED CERAMIC RING SECTIONS 


(L. C. Card No. Mic 60-4087) 


Thomas Martin Giles, Ph.D. 
The Ohio State University, 1960 


Circular ring sections subjected to concentrated load- 
ing fail in tension at the inner wall directly under the load. 
To decrease the level of these tensile stresses, glazing, 
prestressing, and modifications of the configuration were 
investigated. 

To meet the requirements of this study the glaze to be 
developed had to be leadless and non-fritted; of a quality 
to increase the strength of the unglazed body by 50 per 
cent; and inexpensive enough for the F.O.B. price to be 
$0.03 a pound or less. To fulfill these requirements, mat 
glaze compositions based on the CaO-Al1,0, -SiO, system 
were investigated for application on a typical sewer pipe 
body maturing at cone 3-4. The glazes were modified by 
additions of KNaO, other RO’s, variable Al.O, contents 
and Al.O;:SiO, ratios. Several glazes were developed 
that consistently improved the unglazed strength by 45 to 
50 per cent at a price of approximately $0.02 a pound 
F.O.B. 

Prestressing by banding the exterior surface of a 
ceramic ring section with metal was also investigated. 
Mathematical relationships illustrating the influence of 
single and multiple bands on a ring section were developed, 
based upon the theories of beams on elastic foundations 
and thin plates and shells. In this analysis it was found 
that a single band offered a small increase in strength, 
but by multiple banding an appreciable increase in load- 
bearing capacity could be realized with a resulting de- 
crease in beam strength. It was demonstrated that for 
significant amounts of prestress by banding, the limitation 
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would be one of economics in that the area of steel re- 
quired would be excessive. 

For the purpose of increasing the strength of a circular 
ring section, modifications of the configuration of the 
section were made by varying the wall thickness, by 
changing the centerline geometry to that of an ellipse, and 
by varying both the centerline geometry and wall thick- 
ness. In analyzing the stress distribution in ring sections 
under concentrated loading, it was necessary to determine 
the bending moment distribution for a given configuration. 
For an ellipse of constant wall thickness, an equation was 
developed to calculate the bending moment distribution 
for any eccentricity of centerline. The moment of inertia 
for non-uniform wall thickness varied with changing wall 
thickness, and tabular integration was used to determine 
the moment distribution for designs having variable wall 
thickness. It was shown mathematically that by changing 
the centerline geometry of a circular ring section of 
constant wall thickness to that of an ellipse, the load 
bearing properties would be improved slightly with in- 
creasing eccentricity of the centerline. Greater improve- 
ment in strength was realized by varying the wall dimen- 
sions of a circular ring section; however, the greatest 
improvement in strength and stress distribution was 
attained by varying the wall dimensions about an elliptical 
centerline. In this study, a strength increase of 200 per 
cent was attained by the latter method. 

Microfilm $2.50; Xerox $8.00. 175 pages. 


LIQUID MIXING ON BUBBLE-CAP TRAYS 
(L. C. Card No. Mic 60-3667) 


Edward F. Leonard, Ph.D. 
University of Pennsylvania, 1960 


Supervisors: P. F. Hagerty and R. W. Houston 


Techniques of frequency-response analysis were used 
to determine the first, second and third moments of the 
residence-time-distribution function (rtdf) for the liquid 
phase on a bubble tray. Boiling benzene with an organic 
dye-tracer was used with trays containing large numbers 
of small (1/2" diameter) caps. Variables included vapor 
and liquid rates, weir height, and tray length. 

For purposes of roughly describing the rtdf* the sys- 
tem may be regarded as n stirred tanks in series where 


where N is the number of cap rows 


[F] is the magnitude of the “F” factor 


VVp (ft./sec. x Vib./ft.*) 


Closer examination of the data suggests that the third 
moment of the rtdf (a measure of its skew) varies inde- 
pendently of the first and second moments, thus invalidat- 
ing any two-parameter model. 

The use of moments to describe the rtdf is discussed 
and demonstrated; the ability of the third moment to 
describe skewness and the importance of this parameter 
are discussed. 





A review of the literature dealing with mixing in pipes, 
in packed tubes and column, and on stages suggests strong 
similarities both in elements of performance which are 
understood and in areas of imperfect understanding. All 
models to describe dispersion in these systems fall into 
one of two categories--diffusive and “zone” models. Until 
recently only one-dimensional forms of these models have 
been used. One dimensional models have not been, and 
may never be, successful in predicting rtdf’s and the 
relationship between the rtdf and the performance of 
these systems. Previously derived rtdf--performance 
relationships are reviewed and shown to be considerably 
less general than claimed. A new method for analyzing 
distributed process systems is given and when it is used 
to rederive rtdf--performance relationships, implicit 
assumptions of previous workers become apparent. 


*but not the relationship between “point” and “over-all” 
tray efficiency. 
Microfilm $3.60; Xerox $12.60. 280 pages. 


HEAT TRANSFER TO NON-NEWTONIAN FLUIDS 
(L. C. Card No. Mic 60-3376) 


Alfred William Petersen, Ph.D. 
University of Utah, 1960 


Chairman: E. B. Christiansen 


The ultimate purpose of this work was to find a method 
of correlation for the complex case of heat transfer to 
non-Newtonian fluids in transitional flow in circular pipes. 
It was apparent that a study of phenomena outside of the 
transition region was necessary in order to devise a func- 
tion satisfying boundary conditions at critical flow and at 
fully developed turbulent flow. A study of the prediction 
of the critical flow rate resulted in the defining of the 
beginning of the transition region; a correlation of 
laminar-flow heat transfer provided the *j” factor at the 
critical flow rate; a correlation of turbulent-flow heat 
transfer set the *j” factor for the high flow-rate end of 
the transition region. 

The theory of Ryan and Johnson for prediction of the 
critical flow rate of non-Newtonian fluids was tested with 
recent data not available to them. The theory was found 
to adequately predict the critical point of pseudoplastic 
fluids and of Bingham -plastic fluids with a Hedstrom 
number less than 15,000. Above the Hedstrom number = 
15,000 limit, deviations of the data made the proposal of 
an empirical correlation necessary. It was shown that for 
heating, the critical flow rate is the same as for iso- 
thermal flow of the inlet fluid; but for cooling, a correc- 
tion factor is required. 

The results of the recent theoretical calculations of 
Craig for laminar-flow heat transfer were rearranged for 
presentation in a different form, more convenient for use 
with this work. 

The turbulent-flow heat transfer correlation of Metzner 
and P. S. Friend, based upon the theoretical work of 
Reichardt, was studied and found to yield predictions of 
increasing error as deviations from Newtonian behavior 
increased. A basic modification was made in the correlation 
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to make it independent of non-Newtonian characteristics. 
The standard and arithmetical average deviations of 107 
turbulent-flow heat-transfer data points from the proposed 
correlating equation were 13.8 and 0.0 per cent, respec- 
tively, while the corresponding deviations for the original 
correlating equation were 20.3 and + 11.9 per cent. The 
correlation was extended from the derivation assumption 
of “isothermal” heat transfer to the case of large tem- 
perature-difference driving force. It was shown how the 
correlation applies to Bingham-plastic fluids. 

The laminar- and turbulent-flow “j” factor and Reynolds 
number at the ends of the transition region were used to 
predict transitional-flow heat transfer. The “j” factor and 
Reynolds number were found to be most conveniently de- 
fined as linear in average velocity. The change in “j” 
factor with Reynolds number as a result of the changing 
transitional-flow heat-transfer mechanism was put ona 
reduced basis by representing the log of the change in “j” 
factor from turbulent- to transitional-flow mechanism at 
a given Reynolds number as a fraction of the log of the 
total change in “j” factor from turbulent- to laminar-flow 
mechanism at the critical flow rate. The reduced function 
was found to be a function of Reynolds number but inde- 
pendent of non-Newtonian characteristics, length-to- 
diameter ratio and Grashof number. Evaluation of the 
reduced function by means of a graph or of an empirical 
equation based upon the work of Kuznetsov and Leonenke, 
makes possible the prediction of transitional-flow heat 
transfer by means of a generalized equation. 

The data required for the transition-region correlation 
are the physical constants of the fluid, the geometry of the 
system, anda rheological plot. All other data used in the 
correlation may be calculated from theory or from pre- 
vious empirical correlations. The standard and arith- 
metical average deviations of the 170 transitional-flow 
heat-transfer data points from the equation were 17.7 and 
+ 0.7 per cent, respectively. 

Microfilm $2.70; Xerox $9.45. 206 pages. 
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PERIODIC MAGNETIC DEFLECTION FOCUSING 
OF SHEET ELECTRON BEAMS 


(L. C. Card No. Mic 60-3798) 


Vernon Wayne Dryden, Ph.D. 
Stanford University, 1960 


The experimental work reported here proved the 
feasibility of periodic magnetic deflection focusing as 
originated by P. A. Sturrock. 

Theoretical treatment begins with a hollow cylindrical 
system which is thin compared to the mean radius, but for 
calculation the planar approximation is shown to be suf- 
ficiently accurate. The calculations of Davis for a model 
with sinusoidal variation in deflecting field are extended 
to cases having an average value of deflection. Theoreti- 
cal results for this model are compared with those of the 
Sturrock model which had rectangular variation of de- 
flecting field. The relative importances of thermal velocity 





distribution and space-charge forces are considered. The 
parameters determining perveance capability and stability 
are discussed and optimum conditions presented. 

The hollow cylindrical experimental system is de- 
scribed in detail and experimental results are presented 
which confirm the theoretical work qualitatively and to a 
certain extent quantitatively. 

Microfilm $2.50; Xerox $6.80. 141 pages. 


A DISCUSSION OF PERIODICALLY LOADED 
WAVEGUIDES, BASED ON THEIR 
REPRESENTATION BY N PERIODICALLY 
COUPLED ‘MODAL’ TRANSMISSION LINES. 


(L. C. Card No. Mic 60-3800) 


Thomas Emanuel Feuchtwang, Ph.D. 
Stanford University, 1960 


The object of this research is to investigate the dis- 
persion relation (Brillouin diagram) and the interaction 
impedance of periodically loaded waveguides of the types 
often used in linear electron accelerators and high-power 
traveling-wave tubes. 

The loaded waveguide is viewed as a cascade of identi- 
cal space periods each consisting of a section of uniform 
waveguide followed (loaded) by an obstacle. The sections 
of the uniform waveguide are represented by n ‘modal’ 
transmission lines. The loading obstacles are represented 
by 2n port networks which periodically coupled these n 
transmission lines. 

Expressions for the dispersion relation and for the 
‘E*’/W parameter (related to the interaction impedance) 
are derived. These expressions involve only the parame- 
ters of the uniform (unloaded) waveguide and of a single 
loading obstacle. The parameters of the uniform wave- 
guide are known. A convenient technique is developed for 
the measurement of the parameters (admittance matrix) 
of an obstacle. 

The theory is rigorously based on Maxwell’s equations, 
while avoiding any explicit solution of the boundary value 
problem defined by the periodically loaded waveguide. It 
can be shown that the transmission line models can be 
used to approximate the modes of the loaded waveguide by 
a finite series of modes of the uniform waveguide. These 
approximations can be shown to converge in the mean. 

The analysis of the dispersion relation for n periodi- 
cally coupled ‘modal’ lines points to several potentially 
interesting features of the Brillouin diagram of suitably 
loaded waveguides. One of these features is the possibility 
that band edges could be associated with phase shifts per 
section which are not integral multiples of 7 radians. 
Another feature is the possibility of varying the flatness 
of the passbands at band edges. 

The discussion of n periodically coupled ‘modal’ lines 
is illustrated by a rather extensive discussion of a par- 
ticular case: two ‘modal’ lines periodically coupled by a 
shunt two port obstacle. This case is of considerable 
practical interest since it represents the first higher 
order model (approximation) of a periodically loaded 
waveguide. 

Another case which is discussed is the first order 
model: a single ‘modal’ line, periodically loaded by two 
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port networks. It is shown that such a circuit may propa- 
gate at frequencies below the cutoff frequency of the 
unloaded line. The occurrence of double points was 
investigated, and lines loaded by reciprocal networks are 
compared with lines loaded by nonreciprocal networks. 

A theory is developed for an experiment to determine 
the elements of the admittance matrix of a single non- 
dissipative obstacle. This experiment determines: 

(1) the diagonal elements of the admittance matrix of 
any arbitrary obstacle, 

(2) the off-diagonal elements of the admittance matrix 
of a reciprocal obstacle to within a sign, and 

(3) the off-diagonal elements of the admittance matrix 
of a nonreciprocal obstacle to within a phase. 

This is all the information required for a calculation 
of the dispersion relation of a waveguide loaded by a 
periodic array of identical obstacles, based on the trans- 
mission line model. 

The experiment is fairly simple, and is essentially a 
nodal shift experiment. The usefulness of this experiment 
has been demonstrated by some initial tests of the theory 
performed by M. L Carswell. These tests determined the 
second order matrix representing the effect of a thin 
metallic (shunt) obstacle on the circular TM); and TMo>2 
modes. Some typical results are included in the general 
discussion of the experimental procedure. 

Microfilm $3.15; Xerox $11.05. 244 pages. 


THE STATISTICAL PROPERTIES OF 
THE OUTPUT OF RADIO RECEIVERS SUBJECTED 
TO INTERMODULATION INTERFERENCE 


(L. C. Card No. Mic 60-3588) 


Fred Haber, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. R. S. Berkowitz 


Methods for determining the statistical properties of 
the output of single and double sideband AM receivers, 
when subjected to intermodulation interference, are here 
presented. The mode of interference susceptibility con- 
sidered is that arising from cube law non-linearity in the 
input tube and unwanted input signals at center frequencies 
f, and f2 which are related to the tuned frequency, fo, 
by 2f1-f2=fo. Application of the methods to cases of 
intermodulation among three signals and higher order 
non-linearity is discussed. With the assumption that the 
unwanted signals are independent and carry information 
sidebands which follow a Gaussian random process, means 
are devised for calculating the moments at the receiver 
output taking into account the aforementioned non-linearity, 
the receiver filter characteristic, and the final detection 
system. The latter is assumed to be a frequency trans- 
lator, or an envelope detector for the single and double 
sideband cases, respectively. The moments obtained are 
(1) the second order moment to give the Power Spectral 
Density and (2) the first order moments needed to ap- 
proximate the first order probability density. 

The method takes advantage of the property of the 
Gaussian process that all its higher order statistical 
characteristics are established from its second order 





moments. This makes it possible to find the moments of 
any order after the non-linear action and prior to the 
filter. For both forms of modulation the required output 
is expressed in terms of the input modulation components 
and one or more equivalent low-pass filters derived from 
the actual bandpass filters. To obtain the effect of the 
filters three procedures are developed. In the first of 
these the moments of a given order at the output are ob- 
tained from moments of the same, or lesser, order by 
multiple Fourier transforms of the input moments. In the 
second method the input to the filter is expressed as a 
discrete sum by the sampling theorem and the output, also 
a sum, derived from it. Moments of the output sum are 
then obtained in terms of the input moments to the filter. 
The third method utilizes the sampling theorem, also; 
however, the statistical dependence among samples of the 
input function is simplified as a means for obtaining 
rapidly an approximate value of the required moment. 

In the double sideband case we specifically consider 
the case of the center frequency of the interference falling 
in the center of a symmetrical passband; this is a practi- 
cal situation and results in considerable simplification of 
the work. In the single sideband case the second order 
moment and/or power spectral density are written ex- 
plicitly for any condition of symmetry or centering. 
Fourth order moments are written explicitly only for 
symmetrical and centered input spectrum and bandpass. 
The use of the procedures for non-symmetrical cases is 
possible, though with computation complexity. 

Several examples are given using idealized character- 
istics for the input Power Spectral Densities and the 
receiver filter characteristic. 

Microfilm $2.85; Xerox $9.90. 217 pages. 


ADAPTIVE CONTROL SYSTEMS 
USING SINUSOIDAL TEST SIGNALS 


(L. C. Card No. Mic 60-4092) 


Russell Andrew Hannen, Ph.D. 
The Ohio State University, 1960 


An adaptive control system is a control system which 
has the capability of changing its parameters through an 
internal process of measurement, evaluation, and adjust- 
ment to adapt to a changing environment. That portion of 
the adaptive control system which measures and evaluates 
the performance of the control system and adjusts the 
parameters of the system to achieve the desired perform- 
ance is called the supervisory control system. 

Continuous sinusoidal test signal adaptive systems 
operate by superimposing a continuous sinusoidal signal 
of relatively small amplitude on the normal system input. 
The component of the system output produced by the effect 
of the test signal is separated from the total output by a 
phase-sensitive detector. The detector output is a meas- 
ure of the transfer characteristics of the control system. 
Since the transfer characteristics of the control system 
are a function of the control system parameters, the de- 
tector output is a direct measure of the parameter values. 
For single parameter control, changes of the parameter 
value are sensed in the detector output, and this signal is 
amplified and fed, in turn, to a servo motor which adjusts - 
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the contribution of the supervisory control system to the 
parameter value. Thus, when the parameter value within 
the control system decreases or increases, the contribu- 
tion of the supervisory control system to the parameter 
value increases or decreases in order to maintain the 
effective parameter value and transfer characteristics 
constant. Operating in this basic manner, the controlled 
parameter is adjusted to a zero value, In most applica- 
tions the optimum value of the controlled parameter is a 
non-zero constant. Therefore, in order to be useful, this 
adaptive system must be augmented so that any constant 
value of the controlled parameter can be maintained. 

One method of maintaining non-zero values of the 
controlled parameter is by the addition of a dc reference 
signal at the output of the phase-sensitive detector. This 
reference signal is roughly proportional to the desired 
parameter value. Another method of maintaining nonzero 
values of the controlled parameter is by using a model of 
the desired system. In this system the difference between 
the response of the control system and the response of 
the model to the normal input and test signal is used as 
the input to the phase sensitive detector. Thus, the trans- 
fer characteristics and parameters of the control system 
are maintained equal to the transfer characteristics and 
parameters of the model. 

An exact mathematical treatment of the operation of 
this system is very difficult, because the representative 
equations have time-varying coefficients and the motor 
has non-linear characteristics for large signals. The 
system can be synthesized completely on an analog com- 
puter. Phase plane analysis can be used to obtain an 
approximate representation of the corrective response of 
the supervisory control system to step changes in the 
parameter value within the control system. The approxi- 
mate solution of the system equations in the vicinity of 
equilibrium is very useful for estimating the general 
response and operation of the system as a function of gain 
and test frequency. 

While the approximate mathematical treatment of the 
adaptive system employing a dc signal and the adaptive 
system employing a model is essentially the same, the 
adaptive system employing a model is far superior from 
the standpoint of mathematical representation, design, 
calibration, and extension to multiple parameter control. 
One major advantage of the adaptive system employing a 
model is that during steady state conditions the detector 
output is zero, thereby avoiding the troublesome variations 
in the controlled parameter and equilibrium relation that 
occur in the other adaptive system. 

For multiparameter control, one supervisory control 
system consisting of a detector, amplifier, and motor is 
needed for each controlled parameter. By the proper 
choice of the detector signal for each of the supervisory 
control systems, one test signal can be used in the control 
of two parameters. To keep the interference and inter- 
coupling between the supervisory systems to a minimum, 
the test signal frequencies should be outside of the region 
of normal signal frequencies and should not be integral 
multiples of each other. 
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INVESTIGATION OF THIRD ORDER 
CONTACTOR CONTROL SYSTEMS WITH 
ZEROS IN THEIR TRANSFER FUNCTIONS 


(L. C. Card No. Mic 60-3809) 


Tomo Ishikawa, Ph.D. 
Stanford University, 1960 


The problem presented in this investigation is the 
behavior and the design of third order contactor control 
systems with zeros in their transfer functions in which a 
linear switching function is used as the controller. The 
transfer function of the uncontrolled plant has one real 
and two complex poles and two zeros. The poles and 
zeros generally have negative real parts, but the complex 
poles may have positive real parts in some cases. The 
investigation is carried on in a step-by-step manner 
starting with a simple third order system and extending 
to a full third order system with two zeros. 

The behavior of the system is observed in a trans- 
formed phase space in which the trajectory of the system, 
chatter motions, region of end-points and chatter-error 
limit-cycle can easily be visualized. 

The study of end-point regions and the formulation of 


the equations of average motions during the chatter mo- 


tions present the rules for designing control systems. 
The necessary type of switching functions to have end- 
points are given for several different plants. It is found 
that uncontrolled chatter motion always deteriorates the 
performance of the system, but the uncontrolled chatter 
motion can be eliminated by the proper selection of the 
switching function. 

The dependence of steady-state peak-to-peak error on 
the system parameters and switching coefficients k, and 
k2 is studied by using a series approximation. It is shown 
that the addition of a higher order derivative to the switch- 
ing function reduces the peak-to-peak error quite ef- 
fectively. 

Since chatter motion is always present for systems 
with zeros, schemes for selection of ki and kz to yield 
fast response without overshoot but with chatter motion 
are considered. The dependence of k,; and kz onthe 
initial error has been studied with the help of an analog 
computer. The theoretical background for this experiment 
is given. 

The results of the whole investigation may be sum- 
marized as follows: “In order to have a good perform- 
ance, a third order contactor control system should have 
two zeros, including the additional zeros in the switching 
function.” 

In the last section a preliminary investigation of a 
velocity controlled third order system is given. It is 
proposed as the topic of a future investigation on contactor 
control systems. 
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THE EFFECT OF TURBULENT MOTION 
ON TROPOSPHERIC SCATTER PROPAGATION 
OF RADIO WAVES 


(L. C. Card No. Mic 60-4709) 


Victor Robert Latorre, Ph.D. 
University of Arizona, 1960 


Supervisor: Professor Stuart Becker 


In this thesis several of the most important terms and 
relationships used in the study of tropospheric scatter 
propagation are discussed. General energy relations for 
a turbulent medium are then derived. Eight of the out- 
standing theories of tropospheric scatter propagation are 
discussed with particular attention being given to the 
assumptions involved and the shortcomings of each of 
these theories. A new scattering coefficient is proposed 
yielding a basic propagation loss which closely approxi- 
mates that determined experimentally by Collins Radio 
Company. The corresponding space autocorrelation 
function of refractive index variations in the troposphere 
is then determined as a further physical check on the 
proposed scattering coefficient. 

Microfilm $2.50; Xerox $4.00. 75 pages. 


AN INVESTIGATION OF CONTROLLING 
SOURCE SPECTRA FOR MAXIMIZING 
SMALL COLOUR DIFFERENCES 


(L. C. Card No. Mic 60-3814) 


Robert Edmond Levin, Ph.D. 
Stanford University, 1960 


A common and important task is the visual comparison 
of two material samples with similar physical character- 
istics to determine whether or not their colours are the 
same. Many experimental factors are known to affect an 
observer’s ability to detect visually small colour differ- 
ences. Earlier investigators have studied the effect of 
many of these parameters on the task of colour matching. 
Most colourists recommend that the spectral distribution 
of the source used for colour inspection be continuous and 
relatively uniform for good colour rendition as well as 
for the detection of small colour differences. Specifically 
they agree that for many engineering applications the 
Macbeth 7500°K Artificial Daylight source using incan- 
descent lamps and absorption filters is the preferred 
source. It is recognized that a source departing consider- 
ably from “white” light might be most advantageous for 
the visual detection of certain colour differences. How- 
ever the majority of colourists consider “whiteness” the 
primary requisite for inspection sources. 

It has been occasionally suggested that small variations 
from white light in the range of maximum absorption or in 
the range of maximum reflectance by the sample may 
appreciably increase the ability of a person to detect small 
colour differences. The purpose of the present study was 
to test this belief. 

Certain variables such as the background colour have 
been shown to have a large effect on the ability to detect 
small colour differences. The problem that was studied 
by this research can be stated as follows: 





If the environmental factors for the visual detection 
of small colour differences are controlled to aid this 
task, can the 7500°K illuminant be modified to increase 
significantly a person’s ability to detect these dif- 
ferences? If such an increase is possible, then what 
changes should be made in the source spectral distri- 
bution? 


The investigator performed quantitative measurements to 
determine if variations from the 7500°K source spectral 
distribution would materially increase the ability of the 
eye to detect small colour differences when the other con- 
trollable factors were adjusted to aid this task of colour 
matching. 

Several series of colour samples were prepared such 
that the differences in colour between adjacent samples 
were approximately equal and too small to be readily 
detected visually; however the ends of the series were 
detectably different. Then the number of steps from the 
sample at one end of the series to a detectably different 
sample was used as a measure of the illuminant’s effec- 
tiveness in aiding the detection task. Factors such as 
spatiai orientation, sample size, background colour, and 
general environment were controlled to enhance a small 
visual difference of the two “surface colours.” Radiant 
energy was added in various regions of the illuminant 
spectrum by means of high transmittance absorption fil- 
ters and auxiliary light sources. The changes in the 
illuminant spectral distribution were limited so that the 
colour rendition of the sample was not noticeably modified. 

This investigation showed that these limited changes in 
the illuminant spectral distribution produced no change, or 
at times just barely detectable increases or decreases, in 
the ability of persons in an experimental group to resolve 
small colour differences. These changes are not believed 
to be of sufficient magnitude to warrant modifying the 
illuminant spectral distribution for applied matching or 
sorting tasks. Microfilm $2.50; Xerox $4.80. 92 pages. 


DESIGN OF SYSTEMS 
TO TOLERATE VARIABLE PARAMETERS 


(L. C. Card No. Mic 60-3817) 


Philip Edward Merritt, Ph.D. 
Stanford University, 1960 


In the production of semiconductor devices of a single 
type, variations of the parameters occur from unit to unit. 
As a consequence the performance of a circuit or system 
varies as individual units from the production are em- 
ployed. In this report system design methods are pre- 
sented which account for component variations such as 
those exhibited by transistors. By employing the parame- 
ter statistics, the statistical variance of a selected per- 
formance function is used to measure the spread of the 
circuit performance. The parameter correlation matrix 
of the production units is found to be the essential measure 
of variations of transistors. Through the use of a small- 
motions approximation the variance of performance is 
related to the average transistor parameters, the corre- 
lation matrix of the transistor parameters and the circuit 
parameters to be selected. 

An illustrative design is discussed in which the Q and 
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turns ratio of transformers of an IF amplifier are chosen 
to minimize the spread from a prescribed gain. The 
solution provides design curves from which one can make 
various compromises between percentage of amplifiers 

_ rejected, width of allowed spread, transformer quality, 
and prescribed gain. 

The statistical problem of designing for parameter 
variations is also related to techniques of signal theory. 
By interpreting the variations of parameters as being 
equivalent to internally generated noise signals the statis- 
tical problem is formulated by means of a signal-flow 
graph. Parameter variations are accounted for by com- 
bining additional inputs into the original system flow 
graph. The design becomes one of reducing the equivalent 
noise power at the output when the system has a prescribed 
average response from input to output. The procedure is 
extended to include variations in the time response of a 
dynamic system. The mean square error and integral 
square error averaged over the ensemble population is 
minimized in order to give reproducibility of response 
from system to system within a production population. 
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RADAR MEASUREMENTS OF METEOR ACTIVITY 
WITH APPLICATIONS TO COMMUNICATIONS 


(L. C. Card No. Mic 60-3819) 


Robert Francis Mlodnosky, Ph.D. 
Stanford University, 1960 


From two years of radar measurements of meteor 
ionization trails, new information has been obtained on 
the directions of arrival (radiants) of meteoric particles 
into the earth’s upper atmosphere. This information has 
important application in several techniques of radio com- 
munication where information is sent over great distances 
by means of radio reflections from ionized meteor trails. 
The contributions of this dissertation include: (1) new 
experimental results on the meteor radiant distribution; 
(2) a theoretical explanation of the salient features of this 
radiant distribution; (3) refinements in a technique of 
using radar (back-scatter) measurements to determine 
directional characteristics of forward-scatter, meteor- 
propagated communications; and (4) actual predictions of 
diurnal and seasonal variations of propagation character- 
istics of meteor communication systems based upon the 
long-term radar measurements. 

The radar measurements of meteor activity, taken at 
Stanford University, show additional evidence for the 
existence of two directional concentrations of meteoric 
influx in the average sporadic meteor radiant distribution 
(other than the well-known apex concentration). Also 
verified by the measurements are two directional nulls 
in meteoric influx (other than the antapex null). A theo- 
retical explanation for this non-uniform character of the 
radiant distribution is advanced. Communication via 
meteor trails is highly directional as a result of both the 
directivity of the scattering of radio energy by the trails 
and the spatial distribution of trail orientations. The 
directional contribution of the scattering process is care- 
fully evaluated by employing a comprehensive model of 
the meteor phenomenon and a relatively exact solution of 
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the model. The correspondence between radar and 
forward-scatter measurements is formulated analytically, 
and is here proposed as an experimental method of de- 
termining the directional contribution of the radiant dis- 
tribution. Using a non-uniform radiant model consistent 
with experimental measurements, theoretical predictions 
of the directional characteristics of meteor-scatter 
communications are prepared. These predictions are 
compared with a forward-scatter interpretation of aseries 
of experimental radar contour plots of activity in the 
meteor region, taken at different times of day and at dif- 
ferent seasons. A definite improvement is noted for these 
average predictions as compared to previous such pre- 
dictions using a uniform radiant model. The radar meas- 
urements also show that daily variations in over-all 
activity are more significant than seasonal variations, 
and that short-time variations (on the order of hours) are 
present within the average radiant distribution. The use- 
fulness of a monitoring meteor-radar in utilizing these 
short-time variations in activity, to improve information 
capacity of a communication system by ‘instantaneously 
predicting’ optimum antenna directions, is discussed. 
Microfilm $2.50; Xerox $8.60. 189 pages. 


THE ANALYSIS OF HIGH FREQUENCY 
TRANSIENTS IN A RECTIFIER SYSTEM 


(L. C. Card No. Mic 60-3396) 


Joseph Teno, Ph.D. 
Lehigh University, 1960 


The primary object of this investigation is to deter- 
mine the response of a rectifier system to certain types 
of transient excitations. Specifically, an effort has been 
made 1) to establish analytical procedures for the deter- 
mination of the response of the system, and 2) to investi- 
gate the methods whereby the system might be protected 
against the damaging effects of overvoltage developed as 
a result of surges in the system. The intension was to 
quantitatively establish the factors affecting the response, 
to assess the relative importance of each of these factors, 
and then to propose methods whereby the stresses might 
be effectively and practically reduced. 

This dissertation contains six chapters. The first 
three chapters serve to introduce the problem and review 
the methods of analysis presently available to deal with it. 
The fourth chapter contains a discussion of the equivalent 
circuits representing the system components. The fifth 
chapter gives a detailed analysis, together with computer 
studies, of the system. Chapter VI discusses the results 
and makes recommendations relative to the protection of 
these systems against overvoltages. 

Appendix I reviews the method of referring electrical 
quantities from one side of a transformer to the other. 
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COUNTING BY A CLASS OF 
GROWING AUTOMATA 


(L. C. Card No. Mic 60-3709) 


Hisao Yamada, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. Robert McNaughton 


The present work is, in essence, the fusion of the 
generalized notion of counting a set of integers with the 
idea of a multi-tape Turing machine. For the purpose of 
counting, Turing machines are used as real-time devices. 
The real-time study of Turing machines has, as far as 
we know, not been attempted before. In particular, the 
only counters studied have been finite-state devices, 
which count only in a periodic (or ultimately periodic) 
fashion. 

The notion of counter is defined as follows: let A be 
an infinite set of positive integers. Also let M be an 
automaton with one binary input I(t) and one binary output 
U(t) in the domain of quantized time t = 1, 2, 3,... Then 
M is said to be a counter of A if and only if 


(uit) = 1) =a) = 1) & (| > 1H) ] eA). (1) 


X=1 


In other words, U is in state 1 at time t if and only if 
I is 1 at time t and the number of times I has been in 
state 1 is a member of the set A, for any input sequence 
on I and for any t. 

Among all possible structures of machine M, we 
restrict ourselves (ultimately) to use only those that 
satisfy the following specifications: 


(a) M is deterministic, and has one binary input and 
one binary output. 


(b) An input 0 never changes the total state of M and 
input 1 always does. 


(c) M consists of a finite logical net and a finite num- 
ber of tapes. M can write, erase, and read sym- 
bols on the tapes and can move the tapes to the 
right or to the left. Each tape is controlled individ- 
ually. 


(d) Each tape bears one sequence of symbols, and can 
grow at both ends without bound. The number of 
different symbols is finite. 


(e) One operation of M consists of either writing a 
symbol on a tape or moving a tape by one unit. 
There is a fixed limit on the number of operations 
M may do per time unit. 


With A we associate a function f(x) such that 
A = {f(x); xe I & f(x) > 0} (2) 


where I is the set of all positive integers. Intuitively, the 
i-th time the output is 1 is the f(i)-th time the input is 1, 
if the function is monotonic and everywhere positive. 
(Later we introduce two-argument functions.) Call this 
f(x) a defining function of A. Then A or its defining func- 
tion f(x) is said to be countable if and only if there exists 
some M (of the class described above) to satisfy condi- 


tion (1). 








The following theorems, among others, are established 
from the definitions. 


(a) Any one-argument polynomial with integral coef- 
ficients is countable. 


(b) If f(x) and g(x) are countable functions, monotoni- 
cally increasing after a finite value of x, then the 
followings are also countable (where a, c and k are 
integral constants): 


f(x) +e), E 1), x)-e(%), Tl £4), t(e(x)), 


? 

“, - 
f(x) 8) | af , £(x)-g(x) (where f(x+k)-f(x) 
> sy (e(x+k)-g(x))), £(x)+f(y) (where f(x+k) 


> 2f(x)), f(x+y)+g(x) (where f(x+k+1)-f(x+1) 
> g(x)-g(1)). 


x 
(c) If = f(i) is countable and f(x+k) > f(x) + oh 
i=1 


x+k-1 


x f(i), then f(x) is countable. 
x 


(d) If A and B are countable sets, then A U B, ANB, 
and ~ A are also countable. 


General properties of machines, restricted by the 
definition of M, are discussed. Also some problems for 
future research are indicated. 
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ON THE OPTIMUM RESPONSE OF THIRD ORDER 
CONTACTOR CONTROL SYSTEMS 


(L. C. Card No. Mic 60-3845) 


Mih Yin, Ph.D. 
Stanford University, 1960 


This investigation is concerned with the optimum 
response for contactor or relay control systems. The 
systems are described mathematically by second and 
third order differential equations with constant coefficients 
and with a discontinuous forcing term, + N. The perform- 
ance criterion is that the time interval required for the 
control system to reduce an initial disturbance to zero 
should be minimum. Significant results toward the solu- 
tion of the problem have been obtained either intuitively 
or rigorously by various previous investigators. One of 
the most outstanding results is the maximum principle 
presented by L. S. Pontrjagin. He gives the necessary 
conditions of the solution for systems described by linear 
differential equations and for control functions that are 
restricted by saturation. It is not yet clear how these 
conditions are to be satisfied in general. 

In the present investigation an attempt toward the opti- 
mum solution is made with the aid of the maximum princi- 
ple for systems with three characteristic roots. 
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Chapter I is devoted to a brief summary of the maxi- 
mum principle. The form of the optimum control for 
systems described by differential equations with constant 
coefficients and one control function is given as a function 
of time. 

In Chapter I the optimum control as a function of the 
variables of the system is derived for second order 
position controlled systems. The result provides a direct 
verification of that obtained by D. W. Bushaw. 

Chapter III deals with second order velocity controlled 
systems, which correspond to third order systems where 
one of the characteristic roots is zero. Emphasis is 
placed on the cases where the other two characteristic 
roots are complex conjugates. An iteration method is 
presented which will yield the optimum solution for cases 
where the real part of the complex roots are zero. If the 
periodic approximation is used, the procedure will yield a 
nearly optimum solution for the more general case. Vari- 
ous examples are given to exhibit the solution. Although 
the examples are demonstrated graphically, the procedure 
should be adaptable to machine computation. A quasi- 
optimum switching surface is proposed at the end of this 
chapter to handle initial disturbances having comparatively 
small error derivatives. 

In Chapter IV third order position controlled systems 
are discussed briefly. Difficulties one might encounter in 
the application of the iteration method are pointed out. 

A dual mode approximation is given for cases where the 
non-zero negative real characteristic root is much larger 
than the real part of the complex roots. 

Microfilm $2.50; Xerox $6.80. 145 pages. 
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FORCED CONVECTION HEAT TRANSFER FROM 
A UNIFORMLY HEATED SPHERE TO WATER 


(L. C. Card No. Mic 60-3794) 


Wayne Samuel Brown, Ph.D. 
Stanford University, 1960 


Local heat transfer coefficients have been measured 
on a uniformly heated, 1 1/2 inch diameter sphere sus- 
pended in a stream of water, over a Reynolds number 
range of 5,300 to 480,000, a Prandtl number range of 2.3 
to 6.8, and with heat fluxes from 5,100 to 26,400 Btu/ (hr) 
(ft®). The sphere was composed of ten copper discs, each 
containing a thermocouple and an electric heating element 
designed to give equal heat flux from the surface of each 
disc. Thin Teflon spacers were placed between adjacent 
discs for thermal insulation. The uniformly heated sphere 
was then approximated by ten isothermal zones, each 
operating at the same heat flux. The sphere was supported 
by a phenolic tube which penetrated the sphere at the rear 
stagnation point through an eleventh disc, which was un- 
heated, The support tube also served as a duct for the 
heater and thermocouple wires. The experiments were 
conducted in a glass and stainless steel heat transfer loop 
using test sections with diameters of three, four, and 
six inches. 
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Curves are presented showing the variation of the 
average heat transfer coefficient with angular position at 
various flow conditions. These curves show that in gen- 
eral the heat transfer coefficient reaches a minimum just 
before the point of flow separation and then increases 
sharply following flow separation from the sphere, and 
that the flow separation point shifts rearward as the 
critical Reynolds number is reached. At high Reynolds 
numbers in the supercritical range the boundary layer 
changes from laminar to turbulent flow before separation, 
resulting in an increase in the local heat transfer coeffi- 
cient. At the highest Reynolds number obtained in the 
experiments the increase due to a turbulent boundary 
layer was sufficient to overcome the decrease in the heat 
transfer coefficient caused by the boundary layer becoming 
thick prior to flow separation. 

An analytical solution, based on integral methods, for 
the variation of the local heat transfer coefficient over the 
forward half of a sphere has been obtained, which agrees 
reasonably well with the experimental results. The 
analysis utilizes velocity distributions around the sphere 
obtained from potential flow theory and from experimental 
pressure distributions measured on the surface of a 
sphere in a wind tunnel. The analytical solution was modi- 
fied to account for a finite stream by using a local Reynolds 
number based on the net flow area for each angular posi- 
tion instead of a free stream Reynolds number. This 
modification proved satisfactory for the ratios of pipe 
diameter to sphere diameter of the experiment. 

Average heat transfer coefficients obtained from the 
experimental data are correlated by the expression 


0.61 0.50 0.25 
= 0.20 Np. Np, (e~] 
with an accuracy of ten per cent over the entire range of 
Reynolds number. In this expression Ny,,, is the average 
Nusselt number, defined as the heat flux divided by the 
average temperature difference over the sphere, and 
N Rem iS @ Reynolds number used to account for finite 
streams which utilizes a velocity computed from the mean 
flow area between the sphere and the pipe wall. The vis- 
cosity ratio accounts for variation of fluid properties for 
data with high sphere to water temperature difference. 
Microfilm $2.50; Xerox $5.00. 96 pages. 
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A THEORETICAL INVESTIGATION OF THE 
ELASTIC-PLASTIC BEHAVIOR OF 
PRISMATIC-SHAPED BODIES SUBJECTED TO 
FLEXURAL FORCE SYSTEMS 
FOR THE PURPOSE OF INTERPRETING 
LOW-CYCLE FATIGUE DATA 


(L. C. Card No. Mic 60-4070) 


Kwo Chang Cheng, Ph.D. 
The Ohio State University, 1960 


This investigation is a theoretical analysis of the state 
of stress and strain in work-hardening prismatical bars 
(narrow rectangular section or circular section) subjected 
to pure bending in the elastic-plastic region. This analy- 
sis corresponds to the treatment of one-half cycle of 
released loading or to one-quarter cycle of fatigue loading. 
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The member is loaded at its ends by pure bending moments 
in the plane of maximum bending rigidity for the case of a 
narrow rectangular section. Analytical expressions for 
the relationship between bending moment and maximum 
strain or radius of curvature are derived for both the 
linear work-hardening and nonlinear work-hardening 
solids, based on the assumption of the uniaxial state of 
stress. 

The assumptions that the neutral surface at all times 
coincides with the central plane of the bar, and that the 
radial stress is zero, are certainly admissible for moder- 
ate plastic bending, since the radius of curvature is large 
in relation to the thickness of the bar. For severe plastic 
bending, where the bar is loaded, for example, to the fully 
plastic state, the previous assumptions cannot be made 
because the neutral surface does not coincide with the 
central surface of the bar and the radial stresses are no 
longer negligible. The plastic bending problem for the 
case of uniaxial stress specified above has received 
thorough coverage in the technical literature. However, 
no reasonably exact solution that takes radial stresses 
into consideration for the case of a work-hardening solid 
has been offered. The present investigation represents 
an exploratory attempt in this direction. The biaxial 
stress analysis for the rectangular prismatical bar sub- 
jected to bending is presented for several idealized solids, 
i.e., completely elastic, rigid perfectly plastic, and rigid 
strain-hardening solid. The analysis for a rigid strain- 
hardening solid leads to a nonlinear differential equation 
that defies analytical integration, and an analytical solution 
in elementary functions cannot be obtained. Numerical or 
graphical methods of solution are suggested. This biaxial 
stress analysis for the rigid strain-hardening solid is 
based on Nadai-Hencky’s plasticity law. An analytical 
solution for a work-hardening rectangular bar subjected 
to bending in the elastic-plastic region cannot be obtained. 
In order to demonstrate the general features of the elastic- 
plastic solution of the problem, the solution of a rectangu- 
lar section for a perfectly plastic solid in the elastic- 
plastic range is presented. A method of solution for a 
work-hardening solid in the elastic-plastic region is 
suggested. A method of attacking the present problem for 
the case of a circular cross section is developed. 

A study of functional relationships between the maxi- 
mum shear stress and normal stress acting on the maxi- 
mum shear plane for various conventional failure theories 
is presented for the case of combined bending and torsion. 
A hypothesis of failure based on the concept of the non- 
linear influence of normal stress on the critical shear 
stress under triaxial state of stress is derived mainly 
from the mathematical point of view. 
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ON THE AEROELASTIC STABILITY 
OF ORTHOTROPIC WINGS AND PANELS 
IN SUPERSONIC FLOW 


(L. C. Card No. Mic 60-3678) 


Adolf Abraham Perlmutter, Ph.D. 
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Supervisor: Professor M. A. Brull 


An investigation is made of the aeroelastic stability of 
a thin, orthotropic wing of low aspect ratio. The wing is 
simply supported along two spanwise edges but has free 
leading and trailing edges. 

The mathematical model is obtained using classical 
plate theory and second order piston theory. The simply 
supported edges in the spanwise direction are utilized to 
reduce the fourth order partial differential equation to a 
fourth order linear, ordinary differential equation for a 
complex function. The problem is shown to be a complex 
eigenvalue problem, and a stability boundary is deter- 
mined, It is shown that real positive eigenvalues cor- 
respond to stable motion and certain complex eigenvalues 
to unstable motion. The investigation is, therefore, 
directed toward determining the boundary between real 
and complex eigenvalues. 

The application of the chordwise boundary conditions 
gives rise to a characteristic system which is thoroughly 
analyzed. An exact solution for the critical speeds is 
derived. It is shown that the flutter speed can be closely 
approximated by a simple expression which also permits 
the evaluation of the effects of the pertinent design 
parameters. It is also shown that the flutter speed of an 
orthotropic wing may be closely approximated by that of 
an isotropic wing with a different aspect ratio. An expres- 
sion is derived for the chordwise mode shape which is 
found to possess an anticlastic curvature. This anti- 
clastic effect is a function of the Poisson ratio. 

A number of sample calculations are performed for 
both isotropic and orthotropic wings. These calculations 
indicate that aerodynamic damping may be neglected. In 
one sample calculation an investigation is made of the 
effect on the flutter speed of the spacing of the ribs and 
spars of a multi-cell wing of fixed design weight. It is 
shown that the requirement of optimum strength is at 
variance with that of a higher flutter speed. 

Finally, the present investigation also extends the 
existing work on panel flutter to orthotropic panels. 
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AN INTRODUCTION TO THE STUDY OF 
EXTREMUM PRINCIPLES AND MACROSCOPIC 
THERMODYNAMIC EQUILIBRIUM 
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This study constitutes a beginning of a more complete 
study which might be considered to consist of three major 


parts: 
(1) Identify, clarify, and unify the concepts of extremum 
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principles as stability criteria in classical thermody- 
namics (thermostatics). 

(2) Extend the principles and logical postulates into the 
realm of irreversible thermodynamics (thermokinetics). 

(3) Develop working methods which make the principles 
and postulates definitely operational. 

The current study is directed primarily toward (1) in 
conjunction with (3). A beginning is made on (2), but the 
exploratory work in this area should be regarded primarily 
as foundation material within as broad a framework as 
possible for additional developments. 

Initially, the concepts of system, property, state, and 
thermodynamic equilibrium are reviewed. Some new 
terms and definitions are presented which appear to be 
useful and logical for eventual maximum progress in 
extending these thermodynamic concepts to the irreversi- 
ble realm. Then several alternative statements of the 
Second Law of thermodynamics are developed, since the 
directional aspect of the Second Law furnishes a basic 
part of the extremum principles which are criteria of 
thermodynamic stability. Availability and dissipation are 
reviewed and related in equations applicable to both ther- 
mostatics and thermokinetics. 

A careful study is made of the criteria of stable static 
equilibrium pioneered by Gibbs. A broad but well-defined 
class of systems is investigated, and the rather vague 
statement of Gibbs and others that “all possible variations” 
should be investigated in determining stability is replaced 
by definite operational procedures. These procedures 
make explicitly evident the complete list of pertinent 
variables, and make definite those which can vary when 
certain others are considered constant in the variations 
which are investigated when stability of a state is to be 
determined, A rather comprehensive list of criteria of 
static stability is developed and presented, These criteria 
are extremum principles, and the list represents a com- 
pact presentation of definite operational procedures for a 
well-defined class of systems. To illustrate the breadth 
of application and the advantageous unification achieved, 
examples are presented from various fields of engineer- 
ing, including, among others, electrical problems and the 
energy and co-energy theorems of solid-body mechanics. 

Next, exploratory attention is devoted to analogous 
criteria of stability for kinetic states, such as the steady 
state. The role of the Second Law and expressions which 
relate entropy creation rate and dissipation rate for 
irreversible processes are reviewed. Philosophical 
arguments making use of extensions of the classical Sec- 
ond Law are developed, resulting in a trial statement of a 
“theorem of minimum rate of dissipation” in the steady 
state. There is no question that such a theorem has some 
realm of validity, and examples are presented which check 
the postulated trial statement and demonstrate its inherent 
unifying aspects. These include electrical problems and 
the solution for velocity profiles in viscous laminar flow. 
Use is made of the calculus of variations. Coupled proc- 
esses are discussed briefly, and some thoughts are pre- 
sented concerning the assumptions of Prigogine and others 
in obtaining a theorem of minimum rate of entropy crea- 
tion. 

Some counter-examples which appear to violate the 
trial statement are presented with the thought that recog- 
nition of these at this introductory stage should be useful 
in later attempts to determine precisely the realm of 
validity of the trial theorem. 





Finally, a brief list of studies is suggested which 
appear to be capable of contributing further useful unifi- 
cation and extension of the thermodynamic framework. 
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HEAT TRANSFER IN METALLIC LIQUIDS 
SUBJECTED TO MAGNETIC FIELDS 


(L. C. Card No. Mic 60-4136) 


Charles Kingsford Smith, Ph.D. 
The Ohio State University, 1960 


It has been demonstrated both theoretically and experi- 
mentally that the presence of a transverse magnetic field 
can alter greatly the velocity distribution of a fluid that 
conducts electricity from that observed under ordinary 
flow conditions. Because the temperature distribution 
within the fluid is dependent on the flow velocity distribu- 
tion, the heat transfer characteristics of such a system 
are also dependent on the magnetic field. The study of 
this over-all phenomenon constitutes the subject known as 
magnetohydrodynamics, or MHD. 

The magnetohydrodynamic phenomena occur because 
the electric current induced in the fluid as a result of its 
motion in the presence of a magnetic field modifies the 
magnetic field, while at the same time the flow of this 
current in the magnetic field produces mechanical forces 
which modify the fluid motion. These forces are propor- 
tional to the vector cross product of the current and 
magnetic field vectors; for the case of a transverse 
magnetic field imposed normal to the flow direction, these 
forces act parallel to the direction of flow. 

The objective of this research was to investigate 
magnetohydrodynamical effects on the flow and heat trans- 
fer characteristics of a system that could be analyzed 
theoretically and well duplicated experimentally. The 
system chosen for this purpose was one having incom- 
pressible laminar flow of a metallic liquid between paral- 
lel flat plates, the plates being maintained at a constant 
temperature higher than the fluid temperature. 

Expressions for the velocity and temperature distribu- 
tions and for the heat transfer coefficients and Nusselt 
numbers were theoretically derived. These results indi- 
cated that the presence of the transverse magnetic field 
could cause an increase of up to 31 per cent in the Nusselt 
number for the case considered. Using mercury as the 
test fluid, an experiment was performed to verify the 
theoretical results; the data from this experiment con- 
firmed that the increase in Nusselt number above that for 
zero magnetic field could be predicted with good accuracy. 
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ENGINEERING MECHANICS 


COMBINED BENDING AND TORSION 
IN CIRCULAR RINGS OF 
THIN-WALLED OPEN SECTION 


(L. C. Card No. Mic 60-3796) 


Richard Merrill Carlson, Ph.D. 
Stanford University, 1960 


A general method is developed for determining dis- 
placements of the axis of a circular ring of uniform thin- 
walled, open section when subjected to combined bending 
and torsion. The method utilizes the fundamental expres- 
sion T= C6 - C.6" relating torque and unit twist 6 which 
was developed by Wagner, Kappus, Timoshenko, et al, 
during earlier investigations of non-uniform warping of 
thin-walled prismatic bars of open section. In this ex- 
pression C is the St. Venant torsion constant and C, is 
the warping constant as derived for prismatic bars. 

First, the external load conditions on the ring are con- 
sidered. These conditions admit distributed and concen- 
trated loads and couples, the distributed loads and couples 
being introduced in the form of appropriate Fourier Series. 
Six ordinary differential equations of equilibrium are 
written in which the moments, torques, shears and normal 
forces are expressed in terms of the external loadings. 
These equations are solved and general boundary values 
assigned. Thus, complete solutions are produced for the 
stress resultants as a function of general boundary values, 
external loadings and the independent variable - the ring 
azimuth angle 9. 

Deflection of the circular ring under the action of the 
general loading systems is characterized by an in-plane 
displacement u, an out-of-plane displacement v, and an 
angular displacement 8. These displacements and their 
derivatives are utilized to describe linear kinematic 
relations, which, when combined with a linear stress- 
strain law, allow the determination of the axial strain 
distribution on a typical unsymmetrical cross-section of 
the circular ring. The stress resultants and their deriva- 
tives may then be expressed in terms of the displacements 
and their derivatives; and thus, the differential equations 
for the displacements are obtained. 

These coupled, ordinary, differential equations are 
fifth order in v and 8, second order in u, and have 
constant coefficients. Since the strain distribution is 
assumed to be linear, the differential equations for u, v 
and 8 apply to rings that have cross-sectional dimensions 
which are small compared to the ring radius. Further, 
since the effects of initial axial stress on torsion are 
neglected, the equations apply to circular rings in which 
axial load is absent and single axis or point symmetry of 
the cross-section exists, or to rings with unsymmetrical 
cross-section in which these effects are negligible. 

The stress resultant solutions are introduced into the 
differential equations for u, v and 8 which are then 
solved. Complementary solutions for v and § contain 
circular functions of argument 9¢, and hyperbolic functions 
of argument k¢, where k’ is defined as a°C/C; (a= 
radius of the ring). The complementary solution for u 
contains only circular functions of argument ¢, and all 
solutions are coupled by terms R, and which are 
ratios of the cross-sectional product of inertia to the two 





principal moments of inertia. 
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Finally, the general solutions for u, v and f and the 
stress resultants are employed to assess the effects of 
non-uniform warping in circular rings with cross-sections 
which possess point or single axis symmetry. Repre- 
sentative loading configurations are analyzed, and the 
effects of non-uniform warping on the displacements and 
the stress resultants are determined. This is done for 
both concentrated and uniformly distributed loads and for 
uniformly distributed couples. It is concluded that the 
effects of non-uniform warping in circular rings of open 
section cannot be neglected without incurring substantial 
error. These effects are significant as regards both the 
stress resultants and the displacements. 
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A THEORY OF VIBRATION FOR MODERATELY 
THICK BEAMS OF PLANE CURVATURE 


(L. C. Card No. Mic 60-3711) 


Maurice Isaac Young, Ph.D. 
University of Pennsylvania, 1960 
Supervisor: Maurice A. Brull 

The exact equations of small deflection elasticity, 
specialized for a state of plane stress, are written in 
intrinsic or “body-oriented” coordinates and provide the 
starting point for the development of the theory. Intro- 
ducing the concept of stress resultants and stress couples, 
and suitably chosen displacement variables, the thickness 
coordinate is eliminated. There results a consistent set 
of equations governing the equilibrium and stress-dis- 
placement relations for the vibrating curved beam. They 
include the effects of arbitrary plane curvature, exten- 
sional and shearing deformation, and tangential and rota- 
tory inertia forces. A proof of orthogonality is presented, 
and it is shown that in the limiting case of vanishing 
curvature, the governing equations reduce to the classical 
results for a Timoshenko beam. 

A general method of solution for the case of arbitrary 
curvature is developed which utilizes the modes of vibra- 
tion of a constant curvature beam. This associated beam 
is named the “conjugate circular beam” and is required to 
have the same middle surface arc length, and to satisfy 
identical boundary conditions. This leads to simplified 
solutions for cases of great technical interest, namely 
shallow curved beams, and beams of nearly constant 
curvature. 

Utilizing the set of governing equations which include 
implicitly the effects of tangential inertia forces, exten- 
sional deformation, rotatory inertia forces, and trans- 
verse shearing deformation, an order of magnitude 
analysis is presented which leads to simplified theories 
in which the aforementioned factors are successively 
neglected. These simplified theories are applied to the 
determination of the modes of vibration of a moderately 
thick circular ring, and the results are compared 
to those obtained from the most general theory. This 
establishes the range of validity of each simplified theory 
with respect to mode number and thickness to radius 
of curvature ratio. 
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A STUDY OF THIN NICKEL FILMS 
(L. C. Card No. Mic 60-3386) 


Donald Charles Bennett, Ph.D. 
Lehigh University, 1960 


Thin nickel films were produced by the thermal de- 
composition of nickel acetylacetonate. The properties of 
the films as well as the process were studied. 

The initial phase of the work was devoted to an under- 
standing of the thermal decomposition process and the 
variables that must be controlled in order to produce 
satisfactory nickel films. The vaporization temperature 
(160°C), deposition temperature (340°C), and gas flow rate 
for the process were determined. An apparatus was 
designed that could provide the conditions necessary for 


successful thermal decomposition of nickel acetylacetonate. 


The study of the nickel films was based primarily on 
determining their magnetic properties. Measurements on 
magnetic properties were obtained by using a B-H loop 
tracer, which displays the B-H loop of the film on an 
oscilloscope. From these data as well as X-ray diffrac- 
tion, metallographic, and film thickness data, an under- 
standing of the magnetic properties of these films was 
obtained, Thick films, that is films thicker than about 
1500 A, have a low permeability in the plane of the film 
due to tensile stresses which produce an easy direction of 
magnetization normal to the film. In thin films the mag- 
netization at remanence is in the plane of the film because 
of the shape effect, and they thereby have a greater 
permeability. The coercive force was rather high in all 
films and has been ascribed to plastic deformation of the 
film during cooling from the decomposition temperature. 

The use of substrates with anisotropic thermal expan- 
sion coefficients was shown to be effective in producing 
anisotropic behavior in the films. By using an “X” cut 
quartz crystal, a magnetically bistable film was produced. 

Microfilm $2.50; Xerox $4.40. 83 pages. 


ON THE RELATION BETWEEN THE 
MICRO-MECHANISM OF FATIGUE AND 
THE MACRO-RHEOLOGY, WITH SPECIAL 
REFERENCE TO DAMPING, OF 
HIGH PURITY ALUMINUM. 

(VOLUME I: EXPERIMENTAL INVESTIGATION. 
VOLUME II: DETAILED REVIEW 
OF PRIOR WORK). 


(L. C. Card No. Mic 60-3507) 


Louis Joseph Demer, Ph.D. 
University of Minnesota, 1960 


Adviser: Dr. B. J. Lazan 


In this study the testing machine used to impose re- 
versed, direct, tension-compression stress cycles on 
polycrystalline specimens of high purity aluminum was 
equipped with provision for maintaining cycles of constant 
stress amplitude from the first cycle despite radical 
changes in stiffness properties of the specimen. Stress- 


of 
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strain hysteresis loops were recorded during the initial 
cycles and at logarithmically spaced intervals throughout 
the fatigue test on each specimen. Damping measurements 
were extended down to very low stress amplitudes by 
means of flexural vibration decay apparatus. 

Mechanical behavior was studied over a stress range 
from 20 - 150 percent of the fatigue strength at 10° cycles, 
determined as +2000 psi. Final fatigue fractures were 
intergranular, a result of the low test frequency and 
100° F. test temperature. 

Determination of various features of damping behavior 
included location of the cyclic stress sensitivity limit, 
characteristic patterns in damping energy as a function 
of number of cycles imposed, shift in level and features of 
these curves as a function of amplitude of cyclic stress, 
and damping changes upon approaching failure. 

The relationship obtained between damping energy and 
stress amplitude may be divided into three ranges in which 
damping energy varies as different powers of the stress 
amplitude: I, 2.0; I, 2.4; and II, as high as 7.5. Stress 
amplitudes dividing these ranges occur at approximately 
1 and 10 percent of the fatigue strength at 10° cycles. The 
cyclic stress sensitivity limit for damping occurs at the 
end of range Il. This general behavior is similar to that 
obtained by Mason in 1956 from KC frequency tests on 
similar material. The damping energy, however, is from 
one to two orders of magnitude greater for the low fre- 
quency tests of the current study. 

In addition to the above mechanical property deter- 
minations, metallographic observations were made on the 
electrolytically polished surface of each fatigue specimen 
“in situ.” Photomicrographs were taken of the test sec- 
tion of a specimen both before and after a fatigue test, and 
of several selected areas before and after the first half 
cycle, after the first and second cycles, and at close, 
logarithmically spaced cycle intervals throughout each 
fatigue test. Additional micrographs were made of vari- 
ous areas after each test both by optical means and also 
with an electron microscope to disclose characteristic 
effects. The behavior was followed at ten different stress 
amplitude levels. 

Above + 800 psi., coarse slip bands formed in some 
grains on first loading. The stress amplitude determined 
the spacing of the bands. After a period of additional 
reversed stressing, the bands increased in width pre- 
sumably by fine slip. Occasionally, adjacent bands grew 
in width until they touched, but the original coarse band 
center-to-center spacing was maintained. Slip band 
broadening tended to occur later in the fatigue test for 
specimens run at the lower stress amplitudes. On some 
specimens. coarse slip bands present at the end of the 
first quarter cycle remained without widening for over 
one million cycles of stress. On specimens tested at 
stress amplitudes below approximately 35 percent of the 
long-life fatigue strength, at no time did coarse slip bands 
develop in any of the grains observed. 

It is important to note that under the constant stress 
amplitude conditions imposed, there was no incubation 
period observed for first appearance of coarse slip bands. 
They were either present at the end of the first quarter 
cycle in a given grain, depending on orientation and stress 
amplitude level, or they did not form during the remainder 
of the fatigue test. 
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ANODIC POLARIZATION BEHAVIOR 
OF IRON-NICKEL ALLOYS 
IN SULFURIC ACID SOLUTIONS 


(L. C. Card No. Mic 60-4077) 


George Economy, Ph.D. 
The Ohio State University, 1960 


The anodic behavior of annealed iron-nickel alloys in 
hydrogen saturated H2,SO, solutions was investigated at 
25°C +1°C by galvanostatic and potentiostatic techniques. 
Twelve alloys covered the composition range 0 to 100% 
nickel. The electrolyte was H2SO, (five compositions 
ranging from 0.001 to 10.0 N to vary pH from 3.73 to 
-0.47) with 0.5 N K,SO, as supporting electrolyte. 

An x-ray study of the annealed (one hour at 1000°C) 
alloys indicated the metallurgical structures to be single 
phase (a) up to 5 atomic % nickel, two phase (a + y) from 
10 to 40 atomic % nickel, and single phase (7) with 50 
atomic % or more nickel. The anodic behavior of the 
iron-nickel alloys was discussed in terms of metallurgi- 
cal structure and environment. 

Anodic polarization curves were constructed for each 
alloy at each pH. The passivity phenomenon occurred for 
each composition and environment, resulting in S-shaped 
curves. The potential range of the limiting current den- 
sity plateau decreased with increasing nickel content. 
Increasing pH shifted the entire polarization curve to 
more active potentials. 

Corrosion potentials showed a regular dependence on 
alloy structure and pH. y-alloy potentials were approxi- 
mately 0.20 volt noble with respect to a-alloys, and two- 
phase alloy potentials increased regularly from a 
potentials to y potentials with increasing nickel. The 
corrosion potentials of each alloy acted in the same man- 


E_ = _0.059), 


ner as a reversible hydrogen electrode Ona - 


except that the experimental : = values (-0.035 to 


-0.046) were lower. 

The passivation current value for each alloy went 
through a maximum with changing acidity in the pH range 
0-2. Since the passivation current is dependent on in- 
creasing the nickel ion concentration at the electrode 
surface to precipitate a porous protective layer, the 
maximum is explained by the increased tendency to pre- 
cipitate metal sulfate at high H,SO, concentrations, com- 
pared with the increased tendency to precipitate metal 
hydroxide at low H2SO., concentrations. The passive 
current density, or minimum current density required to 
maintain passivity, increased significantly with increasing 
acidity according to the relation 


log I= a-bpH. 


Flade potentials (Es) obtained from potential decay 
traces indicated that each alloy followed the Flade relation 


E, = Ef - 0.059 pH. 


Standard Flade potentials (Es) were approximately 0.58 
volt for a- and two-phase alloys and 0.47 volt for y-alloys, 
indicating that the active constituent of the two-phase 
alloys controlled the activation. The potential-current 
relationship for the passive-active transition was de- 
scribed by 





Both increasing pH and increasing nickel shifted the 
transition curve in the active direction. 

It was therefore possible to analyze and explain the 
anodic behavior of iron-nickel alloys in sulfuric acid 
solutions in terms of metallurgical structure and electro- 
chemical environment. 
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HIGH TEMPERATURE CREEP OF SILVER 
AND SILVER-METAL OXIDE STRUCTURES 


(L. C. Card No. Mic 60-3821) 


Darrell Eugene Munson, Ph.D. 
Stanford University, 1960 


A survey of creep and dispersion hardening concepts 
suggests that (1) stable particles should act as dislocation 
barriers and thereby improve creep resistance, (2) creep 
resistance improvement should be inversely related to 
interparticle distance, and (3) creep behavior should be 
sensitive to particle location and state. Guided by these 
postulates, the objective was to define the influence of 
dispersions on creep and correlate the experimental 
results to feasible creep mechanisms. 

Experimental work was on the creep of (1) pure Ag, 
(2) uniform spheroidal dispersions of PbO in Ag, and 
(3) special dispersions of PbO in Ag. Conventional, con- 
stant load, tension creep tests were made for stresses 
(co) of 300 to 1000 psi and temperatures (T) of 620° to 
950°C. Creep activation energies (Q.) and stress de- 
pendence (o”) were determined. Correlations using 
creep rates, interparticle spacing, macroscopic and 
microscopic information were made between the creep 
behavior of silver and silver-metal oxide structures. 

Pure silver showed two distinct, additive creep proc- 
esses whose activation energies appear insensitive to 
stress. However, the transition temperature is lowered 
by increasing stress. Between 620° and 840°C for low 
stress (300 psi), Q. = 43.8 Kcal/mol. Close agreement 
of Q. with that for self diffusion (Q,4 = 45.4 Kcal/mol) 
suggests creep controlled by dislocation climb or diffusion 
mass transfer. Approach to a linear stress dependence of 
creep supports the latter process; this is substantiated, 
in part, by investigations of viscous creep in silver. For 
high temperature and stresses, Q. = 65.7 Kcal/mol, and 
the stress dependence iso°. The stress dependence is in 
quantitative agreement with Weertman’s concept; however, 
the activation energy is larger than predicted. These 
results are best interpreted by Seeger’s concept, which 
considers the stacking fault energy in close-packed metals 
and the increase of Q. over Q.q due to requirements for 
thermal jog formation. Since appearance of the high 
Q. process corresponds to the temperature of static 
polygonization, the arguments advanced by Seeger are 
recommended and indicate possible relation between 
creep, dislocation climb, and thermal jogs. 

Uniformly distributed, spheroidal PbO particles in Ag 
produce complex creep behavior and dispersion softening. 
Extent of softening at low temperatures increased with 
and at high temperatures was independent of PbO content. 
Normal dispersion hardening was found for these struc- 
tures at room temperature. Two activated processes were 
observed below 888°C (Tap PbO) and at 300 psi; their 
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relationship depends upon the volume fraction (fp,0) of 
PbO. The first process (Q. = 44.8 Kcal/mol) controlled at 
all temperatures < 888°C and fpyo < 0.00948 PbO, had a 
o** dependence, and was in accord with Weertman’s climb 
model. For fppo > 0.00948 PbO, a new process (Q. = 
17.8 Kcal/mol) entered sequentially and was tentatively 
identified with grain boundary self diffusion (Q,, = 20.0 
Kcal/mol). At temperatures > 888°C, the creep rate was 
independent of fppo, and Q, =52.9 Kcal/mol. Over the 
PbO; — PbO, transition, a twofold increase of creep rate 
was found. 

A descriptive model was proposed to interpret the 
creep behavior of these structures. To check the postu- 
lates, special dispersion structures were tested. These 
were (1) uniformly distributed platelets of PbO and 
(2) grain boundary dispersions of PbO in silver. Platelet 
PbO dispersions caused lower creep rates than equivalent 
spheroidal dispersions. Grain boundary PbO dispersions 
showed behavior consistent with uniform dispersions ex- 
cept for a marked increase in ductility. These experi- 
ments again suggested that grain boundaries may be an 
important factor in high temperature creep processes. 

Conclusions, based on the results, prior models, and 
proposed models, were discussed. 

Microfilm $2.55; Xerox $8.80. 193 pages. 


THERMODYNAMICS OF THE 
IRON-CARBON-SILICON SYSTEM 


(L. C. Card No. Mic 60-4201) 


William Collins Phelps, Jr., Ph.D. 
Purdue University, 1960 


Major Professor: R. Schuhmann, Jr. 


The thermodynamic properties of the iron-carbon- 
silicon system have been investigated by studying the 
activity of carbon in the liquid and austenite phases at 
1300° and 1225°C. Compositions of interest ranged from 
0 to 4.8 weight percent carbon and from 0 to 8 weight per- 
cent silicon. 

Up to eight Fe-C-Si samples having a range of silicon 
contents were simultaneously brought to equilibrium with 
a flowing H.-CH,-CO gas to produce final compositions at 
one carbon activity. Thus, experimental results in the 
form of isoactivity curves for carbon at constant tempera- 
ture were obtained in the liquid and austenite phases. 

The available literature data on carbon activity in 
liquid iron and the data obtained in this study were inter- 
preted jointly in terms of a statistical solution model to 
develop a new relation between carbon activity and compo- 
sition in the binary liquid. The carbon isoactivity curves 
obtained in this research and those represented by other 
data on graphite solubility in the Fe-C-Si liquid were 


shown to be, uptoabout 8 weight percent silicon, of the form: 


log a = log a, + JB 


where a and £8 are the atom-ratios of carbon and silicon to 
iron, and the German script “I” denotes a kind of interac- 
tion parameter. The parameter YJ was found to be essen- 
tially independent of composition in both the liquid and 
austenite phases, but was found to vary inversely with 
absolute temperature. The relation between 7 and the 
usual interaction coefficient was determined, and an esti- 





mate was made of the influence of silicon on the relative 
partial molar enthalpy of carbon in the ternary liquid. 

A ternary form of the Gibbs-Duhem equation was inte- 
grated to obtain the activities of silicon and iron in the 
liquid at 1300°C. Isoactivity curves for carbon, silicon, 
and iron were plotted on the 1300°C isothermal section of 
the Fe-C-Si equilibrium diagram. 
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A FUNDAMENTAL STUDY OF THE 
DEFORMATION OF ZINC AT SMALL STRAINS 


(L. C. Card No. Mic 60-3685) 


John Melville Roberts, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Professor Norman Brown 


A detailed study has been made of the deformation of 
high purity zinc single crystals at small stresses and 
strains. A discontinuity in the stress-strain law is found 
between the very small strain region (1 x 10° *to 1 x 107*) 
and the macrostrain region (> 1x 107*). This character- 
izes the yield point as a unique event presumably repre- 
senting the dislocations cutting through the forest after 
dislocation generation by the Frank-Read mechanism. 

The micro and macro regions of strain are represented 
by a stress-strain relation of the form 7 = 7, y," where 
T, and n differ for the two regions. 

The effect of copper plating on the initial stages of de- 
formation has beenstudied. The effect of surface condition 
onthe normal (contraction) and abnormal (continued positive 
strain) elastic after-effects has been investigated. The 
amount of contraction during unloading is found to be related 
to the amount of prior strain. The initial creep rate at very 
low stresses is found to be linearly related to the stress. 

The instantaneous contraction upon unloading deformed 
zinc crystals has been interpreted as being made up of 
two parts; (a) dislocation unbowing, and (b) rearrangement 
of dislocations within the substructure dislocation walls. 
The time dependent contraction is measured after different 
amounts of strain and at different stress levels. The effect 
of grain size on the early states of deformation has been 
investigated and discussed. 

The static hysteresis loops measured after small strains 
in the frequency range 10~* to 10~* cycles/sec. are inter- 
preted quantitatively as an internal friction effect. The 
stress-amplitude dependence of the internal frictionagrees 
very well with the Granato-Liicke and Teutonico-Granato- 
Liicke theories of dislocation damping. Acritical compari- 
son of the two theories has been made in the light of the re- 
sults of this investigation and those of other investigators. 

It has been concluded that the frequency and tempera- 
ture dependent Teutonico-Granato-Licke theory explains 
more results of stress-amplitude dependent internal fric- 
tion measurements than does the frequency and tempera- 
ture independent Granato-Licke theory. The binding 
energy of a solute atom to a dislocation in zinc has been 
found to be about 0.080 ev. from the Teutonico-Granato- 
Licke theory. This may be due to a combined effect of Cu, 
Fe, Ag and Al impurities in the high purity zinc. The 
analysis gives the distance between pinning points which 
turns out to be 1 x 10~° cm. for 99.99% pure zinc. 
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AMERICAN IKON: 
RESPONSE TO THE SKYSCRAPER, 
1875-1934, 


(L. C. Card No. Mic 60-3499) 


Stanley Peter Andersen, Ph.D. 
University of Minnesota, 1960 


In the sixty years between the 1870s and the 1930s, the 
noticeably tall business building, the skyscraper, was a 
form in which watchers of the American scene detected 
cultural significance. In that period, as the United States 
became dominantly urban, the skyscraper called for com- 
ment and interpretation; it was not yet unremarkable. 

For a widening variety of observers, the skyscraper 
seemed to be charged with meanings about American art, 
history, society, commerce, technology, and prospects in 
general. Hence, the history of response to the skyscraper 
is a helpful index to American experience and thought 
between the Gilded Age and the Great Depression. 

In the years of the skyscraper’s invention, from 1875 
to 1895, thoughtful watchers of the new form--chiefly within 
the architectural profession--debated whether it was archi- 
tecturally legitimate and meaningful. Those who did not 
find it so, such as William P. P. Longfellow and Barr 
Ferree, first editors of the American Architect and the 
Architectural Record, weighed it in the scales of prior 
civilizations; it did not make artistic sense, they said, and 
so could say nothing creditable about America. Those who 
did find the skyscraper form legitimate and meaningful, 
particularly John Moser of Georgia, saw it as unvenerative 
and for that reason “American,” or as practical and for 
that reason expressive of the day. 

After 1893, and increasingly until 1913, the skyscraper 
was generally seen to bespeak a new order of things, a new 
set of conditions, problems and accomplishments. While 
some watchers, chiefly Henry James, saw the new order as 
baneful, most saw it as enormously promising--the “modern” 
spirit solidly taking hold. Among them were architects 
Louis Sullivan and Henry Van Brunt, critics Montgomery 
Schuyler and A. D. F. Hamlin, and various non-professional 
interpreters of architecture. Carl Sandburg reflected the 
common sense of a “soul” of the time inhabiting the sky- 
scraper, in his 1914 poem “Skyscraper”. 

Public consideration of the skyscraper after 1914, 
especially in the middle and late twenties, made of it an 
urban masterform by which to reckon the character of life 
in the new American metropolis, and a sure indicator of 
the worth of American civilization generally. Adverse 
critics, Lewis Mumford chief among them, saw the sky- 
scraper (and its city) as a spoiler of natural human pleas- 
ures. Friendly critics--a great host of them--saw the 
skyscraper as a great realized lever of national distinction, 
progress, beauty and social amelioration. And a number of 
skyscraper enthusiasts, notably the architectural renderer 
Hugh Ferriss, made of the skyscraper a masterform toward 
Utopia. 

In the wake of the stock market crash, there was con- 
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siderable disillusionment with the skyscraper, and even 
ridicule of the era’s supreme skyscrapers such as the 
Empire State building. Kenneth Burke’s poetic judgment 
that “Buildings Should Not Be Tall” was the ironic after- 
thought of what by 1934 could proudly be labeled “the 
skyscraper era.”* 


1. This label for the years since erection of the first 
“true skyscraper” (by William LeBaron Jenney, Chicago, 
1884) was suggested by Robins Fleming, “A Half Century 
of the Skyscraper,” Civil Engineering, IV (December 1934), 
p. 634. Burke’s poem with the above title first appeared in 
a 1934 issue of New Republic (LXXVII, April 18, p. 271). 

Microfilm $4.70; Xerox $16.45. 365 pages. 








AN INVESTIGATION INTO THE NATURE 
AND PROBLEMS OF DECORATIVE PAINTING 


(L. C. Card No. Mic 60-4076) 


Barbara Warren Ebersole, Ph.D. 
The Ohio State University, 1960 


The artist has become a free agent insofar as the 
expression of his own particular talents and predilections 
are concerned. This absolute freedom has brought many 
changes into the field of painting, and during the past 
quarter century has led to an unprecedented acceleration 
in experimental creativity as many painters have broken 
with academic traditions to reach toward goals heretofore 
unexplored. In the crosscurrent of this activity, the 
rhetoric of critics, historians, and even of the artists 
themselves, has sometimes tended to obscure certain very 
real qualities to be found in much of the work now being 
done. 

This investigation into the nature and problems of deco- 
rative painting is directed toward an analysis of the reasons 
for, and qualities in, decorative work. It attempts to clarify 
the creative aspects of decorative painting as distinct from 
those associated with work of an evocative nature. A sum- 
mary comparison of some of the salient remarks by both 
artists and critics relative to both types of painting serves 
to introduce an evaluation of the differences inherent in the 
tendential directions under study. 

Many of the observations made in the development of 
the thesis stem from classroom participation in the working 
and learning procedures of student painters. These obser- 
vations were reinforced by the studio experience of the 
writer who became interested in the subject through prob- 
lems incurred in her own work as well as in that of others. 

An initial and tentative consideration of the nature and 
problems of decorative painting was followed by a two-year 
period of extremely concentrated studio activity, during 
which time the artist sought, through her own creative 
development, further clarification of the factors involved 
in the execution of decorative work. 
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An evaluation of the paintings produced during the studio 
interim and an assessment of the personal security derived 
from this study follow the preliminary exploration of the 
subject. 

Conclusions drawn from the methods followed in the 
development of the thesis indicate that decorative painting 
is created by artists less concerned with intuitive appre- 
hensions than with external objectivity, that decorative 
paintings are--in part, at least--the result of rather defi- 
nite and controlled operational procedures, and that the 
artist-painting-viewer relationship differs markedly from 
that associated with evocative work. 


Microfilm $2.50; Xerox $6.80. 143 pages. 


CLARIFICATION OF AN ARTISTIC POSITION 
WITH REFERENCE TO 
GESTALT PERCEPTUAL PRINCIPLES 


(L. C. Card No. Mic 60-4089) 


Harold Laurence Gregor, Ph.D. 
The Ohio State University, 1960 


This study explores the possible relationship between 
certain established principles of visual perception and the 
problems which confront the painter during the act of 
painting. The assertion is made that the exploration of 
this relationship is relevant to the spectator’s personal 
method of esthetic judgment. Therefore, the dissertation 
is accompanied by an exhibition of paintings. These paint- 
ings were a product of the explorations, and are employed 
in the dissertation as referents to illustrate certain salient 
points. 

Primarily, the dissertation investigates the problems 
that center around the attempt of the artist to integrate 
pictorially the figurative elements of the painting within 
the ground structure (figure-ground). The attempt on the 
part of the artist to integrate the figurative elements within 
the ground structure has always been an artistic concern. 
However, in the twentieth century, the accomplishment of 
this figurative element and ground structure integration 
has become a major artistic concern. The dissertation 
explores certain aspects of the figure-ground problem. 

One aspect of the figure-ground problem involves object 
centeredness. Object centeredness is a habitual visual 
response to any given visual stimulus. More simply, object 
centeredness is “seeing what you expect to see,” and mani- 
fests itself in artistic activity as a predetermined response 
to a work of art. 

Certain perceptual principles account for object cen- 
teredness and the detrimental effects that this predeter- 
mined type of visual response manifests upon the painter 
during the painting act and upon the spectator during the 
act of looking. This essay describes some of the detri- 
mental effects that a predetermined visual response pro- 
duces upon the painter and the spectator and attempts to 
explore certain corrective devices. These corrective 
devices were found effective in my own development as a 
painter. 

The attempt of the painter to produce an integrated 
pictorial organization necessitates the painter’s concern 
with pictorial shape invention. Object centeredness affects 
the invention of pictorial shape and the realization of a 
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stable figure-ground integration within a pictorial organi- 
zation. The detrimental effects of object centeredness 
upon shape invention are discussed. 

The explanation of these detrimental effects is referred 
to fundamental principles of visual perception. The princi- 
ples of visual perception were derived from experimental 
psychology and, particularly, Gestalt psychology. 

The exploration of the figure-ground and object centered- 
ness problems elucidates the fallaciousness of certain spec- 
tator demands and points to the important role which the 
figure-ground problems play in the operation of esthetic 
judgments. The exploration of the figure-ground, object 
centeredness problems during the painting act indicates 
the importance of the problems to the painter. 

The exhibition of paintings was intended to provide an 
example of an artistic approach that has attempted to in- 
corporate advantageously the directions which the explora- 
tions indicated. 

Microfilm $2.50; Xerox $5.00. 99 pages. 


AN EXHIBITION OF PAINTINGS AND DRAWINGS, 
ACCOMPANIED BY AN AUTOBIOGRAPHICAL 
STATEMENT REGARDING THE PAINTING ACT. 


(L. C. Card No. Mic 60-4112) 


Martin Palmer Mack, Ph.D. 
The Ohio State University, 1960 


This study concerns the major artistic direction of my 
paintings and drawings and the formal statements derived 
from the implication of the works themselves. 

One important question in the study of my paintings is 
that of how, and within what limits, can the artist’s problem 
of creation be related to the rest of life --- or more pre- 
cisely, what makes it possible for the artist to act with 
regard to the discipline of his craft and vision and yet 
simultaneously establish the communication of a fact to 
his audience? This is a question which has become a sub- 
ject of research, not only of poets and painters, but of 
aestheticians, psychologists --- and indeed, educators. 

As a problem, this concern for the act of creation, its re- 
sults as a fact, and the extent to which it disengages the 
rest of life is of a very particular nature. 

A genetic consideration of one of my paintings, The 
Portrait of the Baroness Pulchalski, presents a second 
question. How does one happen to create a painting: Where 
does it come from? The psychologists or the geneticists of 
art have asked this question --- a question that assuredly 
bears upon the method, order, and emphases that go through 
the painter’s mind from the first point of his orgiastic iden- 
tification with an artistic conception to the inventive proc- 
esses and ultimate formalization, the painting. 

The five years of graduate study which I have spent at 
Ohio State University constitute a major influence on my 
life and painting. In successive measures, I have come in 
contact with a group of gentlemen who had experience ade- 
quate enough to guide me --- more directly, to note the 
seeds (not the obvious public blossomings) of my artistic 
predilections and painterly-literary notions and to make 
apparent to me possible directions for the symbolization 
of my experience. The names of Franklin Ludden, Hoyt 
Sherman, James Grimes, Roy Harvey Pearce, Robert King, 
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and Ross L. Mooney come prominently to mind. Considered 
as the builders of a collective band of thought, these pro- 
fessors aided me in establishing a number of ideas of per- 
sonal significance. These ideas pertain to the artistic 
impulse of the nineteenth century in relation to that of the 
twentieth century, an operational attitude and historical 
framework for artistic expression, a means of gaining 
resonance with subject matter (“object material”), and the 
traditional intellectual and artistic disciplines of romanti- 
cism in the art of the United States, a love of drawing and 
color, and the artist --- “The Artist and Our Human 
Need” --- in the community of the university. 


Microfilm $2.50; Xerox $4.20. 79 pages. 


THE FRESCO BROTHERS OF NORWAY 
AND NORWEGIAN MURAL PAINTING 
FROM 1918 TO 1950. 

A STUDY IN THE DEVELOPMENT 
OF A STYLISTIC TRADITION. 


(L. C. Card No. Mic 60-3559) 


Marion John Nelson, Ph.D. 
University of Minnesota, 1960 


In the first half of the twentieth century Norway devel- 
oped a tradition in fresco and other mural painting which 
in its period was matched only by Mexico. It began spon- 
taneously during the first World War, when Norway was 
for the first time financially capable of large nonutilitarian 
cultural enterprises. Throughout its formative years, the 
tradition remained the product of private initiative. Mu- 
nicipal support came late and national support was of no 
significance before 1950. The Norwegian mural movement 
is the attempt of a vigorous nation, traditionally fond of 
monumentality, to overcome by titanic expression in art 
the sense of inferiority it suffers from limited size and 
centuries of foreign domination. 

Because the artists for the first large mural assign- 
ments were selected by competitions judged by specialists 
appreciative of modern stylistic trends, the commissions 
went to the progressive young painters Axel Revold, Per 
Krohg, and Alf Rolfsen, who have come to be known as the 
“fresco brothers.” They had all studied extensively abroad 
and painted in different and eclectic modern styles. Revold 
combined cubism, Matisse, and Rousseau with medieval 
primitivism. Krohg painted in a French cartoonist style 
with occasional overtones of surrealism. Rolfsen’s style 
was in line with the neo-Renaissance trend revealing itself 
at the time in the art of Derain and Picasso. 

Having been chosen as the monumental decorators of 
the Norwegian people, the fresco brothers soon broke with 
their foreign mannerisms. Their broad national public and 
the function of their art as architectural decoration now 
became the guide to their development. They strove to 
make their painting rich in human content, strong in design, 
adequately flat to suit the wall’s character as a division and 
support, and yet expansive enough not to press in on the 
interior space. Krohg experimented with large illusionistic 
frameworks on and behind which his human subject matter 
is placed. Revold developed a flat style in which the colors 
are contrasted in such a way that the wall acquires light- 





ness. Rolfsen slowly arrived at a style in which space is 
divided by arbitrary shifts in color and perspective. The 
effect is that of large interlinking atmospheric blocks. An 
illusion of depth and airiness is created by applying a thin 
or finely broken coat of surface paint on an underpaint of a 
contrasting color. 

The subject matter of the painters became predomi- 
nantly national and its interpretation human and intimate. 
But underneath the coat of provincial realism developed a 
symbolism in which the sun, the tree, and water are major 
motifs. All are near the everyday lives of Norwegians and 
have a tradition in Norway as symbols of life and the nation. 

The impact of the national environment on the fresco 
brothers and cross influences among them led to a breaking 
down of the differences in their styles. Younger and less 
experienced mural painters continued the process of unifi- 
cation in Norwegian monumental art by borrowing charac- 
teristics of all three men. In the painted decorations of 
the Oslo City Hall and the Oslo Cathedral, both dedicated 
in 1950, common features overshadow differences. A sty- 
listic tradition in mural painting had been established in 
Norway. Microfilm $4.40; Xerox $15.55. 342 pages. 


THE ENGLISH FARM HOUSE: 
A STUDY OF 
ARCHITECTUAL THEORY AND DESIGN. 


(L. C. Card No. Mic 60-3143) 


Eileen Spiegel, Ph.D. 
Columbia University, 1960 


Adviser: Dr. Rudolf Wittkower 


This dissertation deals with the emergence of the farm 
house as a subject meriting the attention of the professional 
architect. To the Renaissance theoreticians, such exclu- 
sively utilitarian buildings were beneath the dignity of the 
architect and outside the scope of architecture. In view of 
the traditional, hierarchical approach to architecture, the 
18th century acceptance of the farm house may be con- 
sidered a turning point in architectural theory, marking 
the end of the Renaissance concepts and the beginning of 
the modern expansion of the field. This unique step is 
credited to English Palladianism and its academic efforts 
to simplify and regularize the principles of architecture, 
making them applicable to every task, regardless of its 
size and function. The new interest in the farm house as 
a valid architectural subject was sustained, in England, by 
the agrarian revolution, the enclosure of land, and the 
unparalleled surge of building and publishing activity which 
accompanied this age of prosperity. Of the many 18th 
century attitudes which may be associated with the improved 
farm house, the new concepts of Nature and the irregular 
landscape are the most relevant. 

The farm house made its first public appearance as 
architecture in 1747 in a book of designs by Daniel Garrett. 
The theme, perpetuated by the mass of architectural pattern 
books appearing throughout the 18th and 19th centuries, 
reached a logical conclusion in its development by 1810. 
The published and unpublished designs which constitute the 
basis of this study are the works of mature architects, 
most of them of minor importance, but some of considerable 


owing each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page 


4 





844 FOLKLORE 





professional stature: e.g., Isaac Ware, John Carr, Robert 
Adam, Sir John Soane, etc. Presented as drawing board 
suggestions rather than final projects, these designs are 
directed primarily to the gentleman landowner, interested 
in improving the appearance of his estate and displaying 
his wealth and benevolence, and secondly to the local 
builder. 

Considered in conjunction with its offices, the archi- 
tecturally designed farm house is conceived as a compact 
and symmetrical unit, often imitating the small villa, but 
always maintaining the neatness and simplicity required 
of afarm. The plans and elevations are limited to a few 
basic geometrical patterns. Likewise, exterior ornament 
is kept to a decorous minimum. These simple and practical 
forms continue to appear into the 19th century, interrupted 
only by the Picturesque which found in the farm house a 
peculiarly appropriate vehicle for the expression of rustic 
and artless characteristics. Although it is virtually im- 
possible to relate the published designs to specific build- 
ings, the results of architectural interest in the farm house 
are immediately apparent upon a comparison of the sprawl- 
ing examples of earlier vernacular building with the regular 





and box-like Georgian houses familiar to every part of the 
English country-side. 

The “ferme ornée” is considered separately as a type 
of landscape imitating a farm and asa farm house disguised 
to create an agreeable appearance ina park. A brief dis- 
cussion is also devoted to the laborer’s cottage, a related 
form of utilitarian building which, like the farm house, 
made its first appearance as an architectural form in 18th 
century England. This study of individual and multiple 
cottage dwellings is focused upon the works of the younger 
John Wood of Bath and Joseph Gandy. 

Subjoined to the text are two appendices, one furnishing 
brief biographical sketches of the designers of farm houses, 
and the other a catalogue of the farm houses and cottages 
intended for execution or actually executed according to 
the designs of a specific architect. The bibliography 
includes unpublished drawings, arranged alphabetically 
according to architect, and a chronological list of books 
containing designs for farm houses and utilitarian cottages 
published between 1727 and 1860. The text is illustrated 
by 99 photographs included in 37 plates. 

Microfilm $3.60; Xerox $12.60. 277 pages. 
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THE FOLKLORE OF THE CUMBERLANDS 
AS REFLECTED IN THE WRITINGS 
OF JESSE STUART 


(L. C. Card No. Mic 60-3705) 


Mary Louise Washington, Ph.D. 
University of Pennsylvania, 1960 
Supervisor: Professor MacEdward Leach 

This study--based upon a long-term residence ina 
southern West Virginia hill community, ten years of col- 
lecting folklore in the region, a review of the scholarship 
dealing with the Cumberlands, and a close reading of all 
Jesse Stuart’s books and many of his other writings pub- 
lished between 1934 and 1959--affirms that Stuart has 
provided an inclusive and authentic picture of northeastern 
Kentucky hill people and their way of life. 

The Introduction provides an account of the development 
of the Kentucky hill community; a sampling of pronuncia- 
tions, grammar, and vocabulary to demonstrate that the 
language is truly a key to the culture; and a brief bio- 
graphical and critical statement about Jesse Stuart. The 
seven chapters of the study deal with the following aspects 
of Kentucky hill life as they emerge from Stuart’s writings: 
(1) Kentucky hill speech, (2) a pioneer way of life in a 
primitive setting, (3) the hill man’s work, (4) the hill 
man’s pleasures and the code of the hills, (5) Kentucky 
hill schools, (6) the hill man’s religion, and (7) folklore 
and humor of a Kentucky hill community. Chapter eight 
presents the summary and conclusions. 

Following the main text are a glossary of words and 
phrases and a list of folk comparisons and proverbial 
sayings that have appeared in Stuart’s work. 





Stuart has recorded the speech of his community as the 
culture reached its peak of homogeneity and then as it went 
into transition under the influence of wars, new communica- 
tion media, and improved school legislation. The language 
is an expressive utterance providing a key to the life and 
thinking of a region and an era. 

Stuart has described his region through the seasons 
from the viewpoints of poet, humorist, social historian, 
and reformer. He presents the paradox--reflected in the 
ambivalent love-hate of the people for their freedom and 
their loneliness--of imprisonment within the boundaries 
of their own land. The key word to describe and explain 
the culture is isolation. 

Although the hill man worked in the sawmills, the coal 
mines and the steel mills, on road construction and on 
railroad sections, he was primarily a farmer, tilling his 
few rocky acres with primitive implements and methods. 

In hill parties, hunting and fishing, singing and tale- 
telling, making and selling moonshine whiskey, eating and 
drinking, fighting and love-making, the hill people showed 
paradoxical grossness and sensitivity. 

In his accounts of Kentucky hill schools Stuart has 
pictured the blighting effects of clinging to outmoded tradi- 
tion and has reflected his life-long crusade for better 
schools. 

With less of social protest than of humor, Jesse Stuart 
has brought alive the “old-time religion” with its intoler- 
ance, its superstitions, and its sustaining power. His 
writings provide a repository of folklore and folk customs 
that, like the religion, were integral in the lives of three 
generations of W-Hollow people. 

Stuart’s writings show the interpenetration of folklore 
and reality in a many-faceted traditional culture long 
surviving within earshot of the main current of American 
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civilization. The Old World heritage of lore, domestic arts, 
attitudes, customs, and language gradually adapted itself to 
the frontier conditions imposed by isolation. Recently, as 
good roads have removed the isolation, the traditional cul- 





ture has virtually disappeared. Thus, Stuart’s writings pre- 
sent achanging picture of manners, institutions, and speech-- 
the record of a folk culture forming, crystallizing, and 
breaking down. Microfilm $6.60; Xerox $23.40. 518 pages. 
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CULTURAL PLANT GEOGRAPHY 
OF THE MIDDLE APPALACHIANS 


(L. C. Card No. Mic 60-3482) 


William Condit Robison, Ph.D. 
Boston University Graduate School, 1960 
Major Professor: George K, Lewis 

The extent and nature of human modification of vegeta- 
tion were studied in the middle portion of the Appalachian 
Highland. The area of study, from the New River and 
Roanoke Gap in southern Virginia to the Maryland-Penn- 
sylvania boundary, includes portions of the Inner Piedmont, 
Blue Ridge, Great Valley, Parallel Ridges, and eastern 
Allegheny Upland. The vegetation at various periods of 
history, and the human activities that have caused it to 
change, were studied by historical methods. The cultural 
influences effective today and the resulting types of cultural 
vegetation were studied by field observation. 

The primeval vegetation of the region was continuous 
forest except in a few places that were too rocky to support 
trees, small areas that were temporarily deforested by 
natural cataclysms, and scattered areas of grass on marshy, 
seasonally inundated land. Indians modified this vegetation 
to some extent in the precolonial period, chiefly by the use 
of fire, but the degree of modification varied considerably 
from one part of the area to another. In the period of 
settlement, the principal man-made changes in vegetation 
were caused by clearing of valley lands for agriculture 
and the introduction of exotic species that became natu- 
ralized. Large-scale exploitation followed the Civil War, 
causing nearly complete deforestation of the mountains. 

Fire has been the most effective agency of vegetation 
change used by man from precolonial times until the 
present century. Organized fire protection, starting about 
45 years ago, has encouraged return of forest to many 
parts of the area and tends to cause replacement of pine 
by hardwoods in some forests. Other significant influences 
have included introduced diseases (especially the chestnut 
blight), grazing by domestic animals, selective logging, and 
changing economic conditions which have caused abandon- 
ment of many farms in the mountains. Return of forest to 
formerly cleared land has also been favored by establish- 
ment of national and state forests and parks. 

The degree of human modification of vegetation was 
found to vary widely from one physiographic region and 
forest type to another. Many of the spruce forests that 
formerly covered the higher mountains and plateaus of the 
Allegheny Upland have been replaced by poverty grass, 
heath scrub, or hardwoods. The hardwood forests that 
formerly covered the Parallel Ridges and Blue Ridge have 
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largely returned by natural regeneration but have been 
somewhat modified. Most of the Piedmont and Valley lands 
are either cleared for agriculture or covered with a young 
forest whose present composition shows evidence of past 
clearing. 

Landscapes now dominated by various types of cultural 
vegetation include pasture savannas, forest plantations, 
forest clearings, roadside margins, spruceland barrens, 
and lower-slope forests. Most of these landscapes can 
maintain their present aspect only with the continued inter- 
vention of man. Without this intervention, the tendency 
nearly everywhere (except on some of the former spruce 
lands) is for the vegetation to revert to its previous state. 

Microfilm $4.25; Xerox $14.85. 329 pages. 


AN ANALYSIS OF LAND USE 
IN CENTRAL-NORTH FLORIDA: 
A STUDY IN CONSERVATION. 


(L. C. Card No. Mic 60-4126) 


Harold Milton Rose, Ph.D. 
The Ohio State University, 1960 


Land use in Central-North Florida, which embraces 
approximately 5,600 square miles and includes all or parts 
of Leon, Jefferson, Gadsden, Jackson, Wakulla, Bay, Gulf, 
Franklin, Calhoun, and Liberty counties, will determine 
the nature of future regional economic development. Within 
this area of mainland Florida, remnants of a former planta- 
tion economy can still be evidenced by the presence of the 
traditional row crops, the large number of non-white farm 
operators and laborers, the high rate of tenancy, and the 
presence of the mule as an important source of inanimate 
energy. The farm-forest economy of the northern tier of 
counties becomes predominantly a forest-farm economy 
in the coastal counties. Poor drainage, poor soils, and 
the lack of capital and technology are largely responsible 
for this transition in the land-use pattern from north to 
south. 

The primary purpose of this study is to point out prob- 
lems, both socioeconomic and environmental, that have 
evolved out of current land-use practices and patterns. 
The most outstanding problems that have grown out of the 
existing system of land use are those associated with low 
productivity per farm, low per capita income, faulty forest 
management, the presence of exploitative industries, and 
the general absence of a unified system of rural and urban 
planning. It is readily apparent that much land is being 
used for purposes for which it is ill suited. This has 
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resulted in the acceleration of erosion and soil depletion 
and the creation of drainage problems both in rural and 
urban areas. Solutions have been recommended for the 
various problems that confront the region’s population in 
the hope that this area may eventually attain its maximum 
developmental potential. 

The conservation philosophy is ever present throughout 
the study, and the basic conservation research approach is 
employed. Each of the major types of land use in the region 
is inventoried, after which an attempt is made to assess the 
suitability of the prevailing types to both physical and 
economic conditions. In conclusion, it is hoped that this 
type of study, which is extensive in nature, will serve as a 
model for more intensive types, best handled by agencies 
of the local, state, or national government, in order that 
the level of living in this somewhat slowly growing area 
will be boosted to levels comparable to those in the more 
rapidly developing parts of the state. 

Microfilm $3.55; Xerox $12.40. 275 pages. 


A STUDY IN THE REGIONAL DYNAMIC 
CLIMATOLOGY OF MEXICO WITH 
PRECIPITATION AS THE CORRELATIVE FACTOR 


(L. C. Card No. Mic 60-4724) 


Richard D. Sands, Ph.D. 
Clark University, 1960 


This dissertation is devoted to drawing relationships 
between the dynamics of the atmosphere and the geographic 
pattern of precipitation occurrence. Mexico is the area 
selected for study. Detailed treatment is given through 
map analyses of climatological data and by specific study 
of Mexico’s precipitation types and regimes. Particularly, 
the data are treated by relating surface and upper-air 
weather types and tabulations supplied by Pedro Mosino 
(in his work: *Una Clasificacion de las Configuraciones 
de Flujo Aereo Sobre La Republica Mexicana”) to actual 
surface precipitation occurrence through applying hydro- 
dynamic principles of flow. All correlations made between 
atmospheric flow types and precipitation occurrence are 
non-statistical but are based on inspection of percentage 
data based in the 12 calendar months. Hurricanes and the 
intimately related September precipitation are discussed 
separately because of the anomolous nature of hurricane 
tracks and precipitation patterns. 

Regional division of Mexico employs separate sections 
for Yucatan, the Southeast or Trans-isthmian Mexico, 
Central Mexico, the Gulf North-Northeast, the South Coast, 
the Northern Altiplano, and the Northwest. No attempt at 
precise statistical regional definition has been made but 
these regions instead reflect convenient topographic units 
for discussion of controls. A separate section in the 
chapter on Central Mexico deals with the planetary wind 
relationships of all Mexico. 

Certain specific phenomena that ranked as important in 
this study and so were given detailed treatment are: 

(a) easterly waves, (b) blocking highs and lows and the 
index cycle, (c) the upper-air polar trough, (d) the “lee- 
of-the-mountain” low, (e) the “norther” and (f) stationary 
waves in the atmosphere. Incidental treatment is given to: 
(a) the jet stream, (b) heat balance and the exchange of air 





between the hemispheres, (c) certain sequences in weather 
types, (d) known moist tongues aloft, and (e) the inter- 
tropical front, each as they affect Mexico. A separate sec- 
tion also deals with the meteorological data available for 
Mexico and with other precipitation studies. 

Several important conclusions have grown out of this 
study. 


1. The most important rain-producing factor in the 
specific air space studied appears to be the position of that 
region with respect to the center of the subtropical high due 
to dynamic differences in flow. 

2. Specific patterns of horizontal divergence or con- 
vergence in flow seem to relate to precipitation occurrence 
where other factors fail. 

3. The degree of persistency of the synoptic situation 
over Mexico is remarkable. The recurrence of “blocking” 
patterns in flow associated with changes in the westerly 
index cycle are offered as a partial explanation. Geo- 
strophic conditions in these latitudes also must be con- 
sidered, as well as the damming effect of Mexican orog- 
raphy. Such persistency as noted adds significance to the 
use of synoptic flow patterns as a tool for climatological 
analysis. 

4. Of particular importance is the presence of deep 
moist tongues aloft but a considerable lack of sufficient 
data hampers analysis. These usually have origins over 
the Gulf-Atlantic region, but the eastern Pacific Ocean 
also ranks important in a few types. 

5. Finally, it becomes more and more apparent that 
flow types based on synoptic data need to have additional 
data of a climatological nature in order to make realistic 
and meaningful correlations with the actual surface occur- 
rence of weather, particularly precipitation. A three- 
dimensional image of the dynamic atmosphere is held, 
therefore, as absolutely necessary for a complete analysis 
in a genetically oriented climatology. 

Microfilm $2.50; Xerox $7.80. 166 pages. 


FREEZE-THAW PHENOMENON 
AS A CLIMATOLOGICAL PARAMETER 


(L. C. Card No. Mic 60-3491) 


Llewelyn Williams, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Robert B. Batchelder 


One of the more powerful and consistent tools available 
to nature is the phenomenon of alternate freezing and 
thawing. Mechanically, extraordinary pressures may be 
involved because of the density differential existing between 
the liquid and the solid phases of water. Physiologically, 
there is the availability or nonavailability of water to sus- 
tain growth. Despite this, catastrophic changes are not to 
be expected. On the other hand, such a powerful tool must 
leave its imprint in one manner or another upon the natural 
landscape. In most arctic and highland areas the imprint 
is directly discernible. In more moderate climes the 
imprint is indirectly applied principally as a limiting 
parameter within an aggregate of generally favorable 
conditions. 
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The phenomenon of freeze-thaw is a climatic parameter 
but not a climatic element. Unlike the elements, there is 
a definite threshold involved; that is, 32° Fahrenheit or 
0° Centigrade. At this threshold water may exist in either 
the liquid or solid state but by the addition or subtraction 
of heat it can change from one state to the other without a 
gain or loss in temperature. In the natural environment 
the terms are not quite so precise. Time for the process 
to take place, impurities in the water, and the variation of 
temperature regimes among the many nooks and crannies 
of the landscape point to the necessity of relaxing the 
temperature threshold. In this study the zone of 34° F and 
28° F is used. Conditions favorable for a thaw are thought 
to occur when the temperature rises through the zone and 
conditions favorable for a freeze when the temperature 
drops through this zone. 

In several respects, the areal pattern of the freeze-thaw 
phenomenon is predictable, for it will reflect tosome extent 
the known temperature regimes at particular locations. 
Such factors as marine exposures, continentality, highland 
areas, and latitudinal differences do affect the areal pattern. 





It is principally the question of relative definitiveness that 
is involved. This study develops the premise of the criti- 
calness of the freeze-thaw process as a climatological 
parameter; plots the frequency, duration, and severity of 
the cycles in Anglo America, discusses the resulting 
orderly geographic patterns, and compares these geo- 
graphic patterns with geographic distributions of accepted 
environmental features. 

This study proves that by considering the pertinent 
components of a climatic factor, it is possible to portray 
the yearly distribution of that factor succinctly and simply. 
It further shows that the factor can be expected to vary in 
an orderly and logical sequence from place to place. In 
terms of freeze-thaw and precipitation a significant level 
of agreement is evidenced between the respective developed 
patterns. Therefore, it is apparent that definitive relation- 
ships do exist in the natural environment, but it is believed, 
however, that the extent of these relationships can be re- 
vealed only through a thorough program of research in the 
field of climatology and in its related field of geography. 

Microfilm $2.50; Xerox $6.00. 124 pages. 
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REFLECTIONS AND REFRACTIONS OF 
ELASTIC WAVES FROM A TRANSITION LAYER 


(L. C. Card No. Mic 60-3797) 


Eduard Jan Douze, Ph.D. 
Stanford University, 1960 


In this study the amplitudes of the reflected and re- 
fracted dilational and shear waves resulting from a dilata- 
tional wave incident on a layer of variable velocity will be 
studied. 

A layer of linear velocity increase will separate two 
isotropic media. The elastic wave velocities in these two 
media will be such that no sudden change in velocity occurs 
at the two interfaces. 

The solutions of the wave equations in the isotropic 
media are modelled after those employed by Knott (1899) 
in his analysis of reflections and refractions of elastic 
waves from an abrupt change of velocities. 

To obtain partial differential equations for the displace- 
ments in the variable velocity layer, it is necessary to 
assume that: 


(1) The velocity gradient is dependent upon the rigidity 
only, and 


(2) A pure dilatational and a pure shear wave exist in 
such a medium. 


The solutions for the displacements are then in the 
form of exponential functions, Bessel functions, and velocity 
functions raised to a power. Both the solutions for the dila- 
tational and shear waves are of this form. The Bessel 
functions have an imaginary argument, the order is real 
or imaginary depending on the angular frequency and the 
rate of change of velocity within the medium. The argument 





also depends upon these two factors, together with the sine 
of the angle between the wave-path and the vertical. 

It was shown by Sakaraba that only the Bessel functions 
of imaginary order lead to stable wave motion. The solu- 
tions obtained are therefore not valid if the velocity is 
changing very rapidly. 

To satisfy the boundary conditions, derivatives of the 
displacements and therefore of the Bessel functions must 
be evaluated. These derivatives lead to Bessel functions 
of complex order; the formulas for obtaining the deriva- 
tives are slightly different to those usually encountered 
due to the unusual arguments of the Bessel functions. 

The boundary conditions of the problem are the equality 
of the sums of both normal and tangential displacement and 
the sum of both the normal and tangential stresses. These 
conditions evaluated at both interfaces, lead to eight equa- 
tions. Nine unknowns are involved in the solutions of the 
displacements; however, once the amplitude of the incident 
dilatational wave is specified, only eight unknowns are left. 
The solution of the problem is therefore in the form of 
eight simultaneous equations with eight unknowns. 

The second part of this study contains the numerical 
analysis necessary to calculate the reflection coefficients 
for entrance angles of 15°, 30°, 45°, 60°, and 75°. Only one 
case was considered due to the excessive number of calcu- 
lations necessary. 

The form of the Bessel function had to be changed 
considerably to allow a program to be set up for the I.B.M. 
650. 

Both the real and imaginary parts of the solutions are 
oscillatory, with the amplitude of oscillations increasing 
as the argument becomes larger. Both the Bessel func- 
tions of imaginary argument and those of complex argument 
behave in this fashion. 

The results obtained seem to indicate that, for a medium 
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such as the one treated here, an incident compressional 
wave will give rise to neither a reflected nor a refracted 
shear wave. 

The reflected energy remains small until the entrance 
angle is reached at which the wave is bent back into the 
medium from which it entered without ever reaching the 
medium below the variable velocity layer. After this 
critical angle is reached, most of the energy is refracted 
back, however, a small part of the energy still enters the 
medium below the layer of variable velocity. 


Microfilm $2.50; Xerox $5.40. 107 pages. 


THE GEOLOGY OF 
THE FARMINGTON QUADRANGLE, MAINE 


(L. C. Card No. Mic 60-3449) 


Ira Ellsworth Furlong, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Caleb Wroe Wolfe 


The Farmington Quadrangle is located in west central 
Maine within the New England Physiographic Province. 
Metasedimentary rocks of Mid- Paleozoic age comprise 
approximately two thirds of this area. The remaining one 
third reveals phanerocrystalline granitic rocks, divided 
into magmatic and granitized zones. 

The oldest recognized stratigraphic unit in the Farming- 
ton Quadrangle is the Smalls Falls (Parmachenee) Forma- 
tion. This unit is characterized by dark, maroon stained, 
thinly bedded, highly sulfidic argillaceous rock with minor 
intercalated arenaceous and calcareous units. This forma- 


tion was deposited under anaerobic conditions in closed 


basins. 
The Madrid Formation lies above the Smalls Falls 


Formation and is characterized by intercalated calcareous 
arenaceous units with some argillaceous and calcareous 
horizons. Near the top of the Madrid Formation lies the 
Dyer Hill Member which is a dark argillaceous rock. 

The stratigraphic units have been subjected to regional 
metamorphism. The metamorphism increases from low 
grade, chlorite intensities in the northern sector of the 
quadrangle to high grade, sillimanite intensities in the 
southern region of the quadrangle. Contact thermal meta- 
morphic effects are superimposed on the regional meta- 
morphism in the Clearwater Pluton area. 

The phanerocrystalline rock bodies are ascribed to 
extensive transformations of sediments in localized deeper 
areas of the geosyncline which produced magmatic core 
areas bordered by granitized and metamorphic zones. 
Some of the granitic magmatic material has been intruded 
into the overlying rocks while some has remained essen- 
tially in situ. 

The attitude of the rocks in the quadrangle reflect 
intense structural deformation. The regional strike of the 
beds is N.N.E. and dips are usually very steep to the N.W. 
Shear zones both transverse and longitudinal are ubiquitous; 
there are many drag folds of diverse orientation associated 
with the shear zones. Pleated folding is suggested as the 
explanation for the regional structure. Isoclinal folding 
is held untenable due to the absence of: converging strikes 
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of beds; lack of crests and troughs; and readily identifiable 
repetition of beds. 

The late mature topography reflects pre-glacial condi- 
tions which were modified by Pleistocene glacial erosion 
and deposition. 

The method used to map the less accessible areas of 
the Farmington Quadrangle was the pace and compass 
method. Extensive field notes were recorded and evaluated. 
One hundred and sixty three thin sections were prepared 
and studied. A geologic map and the geologic history of the 
Farmington Quadrangle was developed from these data. 

Microfilm $2.50; Xerox $8.20. 177 pages. 


JURASSIC HISTORY AND STRATIGRAPHY 
OF COLORADO 


(L. C. Card No. Mic 60-3373) 


Clifford Newton Holmes, Ph.D. 
University of Utah, 1960 


Chairman: W. Lee Stokes 


At the beginning of the Jurassic period western Colorado 
was a relatively lowlying, flat plain with the Ancestral 
Rockies reduced to low relief. The Chinle formation, on 
which the rocks of the Glen Canyon group rest, thins gradu- 
ally from west to east and disappears completely before 
reaching the axes of the ancestral Uncompahgre and Colo- 
rado Range positive elements. 

The first rocks deposited, assigned to the Glen Canyon 
group, consist of the Wingate sandstone, Kayenta formation 
and Navajo sandstone, in ascending order. These forma- 
tions were deposited in an immense desert basin. The 
Wingate sandstone pinches out rapidly within a belt that 
cuts diagonally across the western edge of the Uncompahgre 
high before reaching the axis of the positive element. No 
Wingate is known in or east of the central Colorado basin. 
The Kayenta formation has approximately the same distri- 
bution as the Wingate sandstone, but offlaps its outer 
boundaries. The Navajo and its equivalent the Nugget 
extend southeastward across northwestern Colorado into 
the central Colorado basin as far as Rifle. 

Rocks of the San Rafael group are also present in Colo- 
rado, although their marine origin is less evident here than 
in central Utah. The Carmel formation extends eastward 
only a few miles into Colorado before it disappears. The 
widespread Entrada sandstone transgresses all older 
formations before pinching out against the Ancestral 
Rockies in southwestern and north central Colorado. In 
these areas the basal part of the Entrada contains frag- 
ments of igneous and metamorphic rocks where it rests 
on the Precambrian rocks of the positive elements. The 
Entrada is correlative with local units such as the Garo 
sandstone, Exeter sandstone, Dr. Bond sandstone, and the 
lower Sundance. The marine Curtis formation covers 
northwestern Colorado and extends southeastward ina 
fairly well-defined lobe as far as Aspen in the Central 
Basin. Thin-bedded sandstone and shale beds that may 
correlate with the marine Curtis formation extend south- 
ward from Wyoming along the Front Range to the vicinity 
of Boulder. These have not yielded diagnostic fossils. 
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A gypsum deposit over 200 feet thick was formed in a re- 
stricted part of the Curtis sea, both to the southeast of the 
Colorado uplift and to the southwest of the Uncompahgre 
uplift. In southwestern Colorado the gypsum deposit passes 
laterally into the Bilk Creek sandstone member of the 
Wanakah formation and the Moab tongue of the Entrada 
sandstone to the west. The Wanakah formation and the 
Todilto limestone are confined to the gypsum basin south- 
west of the Uncompahgre uplift. The Wanakah formation 
passes laterally into the typical Summerville formation of 
western Colorado. 

The Junction Creek formation, over 300 feet in thick- 
ness, is a wind-blown deposit in southwestern Colorado in 
the McPhee-Stoner area. The Junction Creek formation 
grades laterally into the lower part of the Morrison Salt 
Wash sandstone in Colorado. To the west the Junction 
Creek formation is correlative to the Bluff sandstone 
which in turn has been observed to tongue into the Summer- 
ville formation. Apparently a large area of drifting sand 
dunes existed to the west and south from which sand 
migrated eastward onto the Morrison floodplain. It appears 
that the unit crosses the San Rafael-Morrison time line in 
such a way as to be equivalent to the Morrison in Colorado 
and earlier age toward the source area. The sand dunes 
deposited on the Morrison floodplain were later decapitated 
and in part reworked by the Morrison streams. 

The Morrison has the widest distribution of the Jurassic 
deposits in Colorado. Its lower unit, the Salt Wash sand- 
stone, which consists of lenticular sandstone and mudstone, 
is replaced near the western flank of the Uncompahgre 
uplift by the variegated mudstone and clay shale typical of 
the sediments of the Morrison type section east of the 
Front Range. The eastward flowing streams of Salt Wash 
time apparently deposited most of the coarser material 
before reaching the barrier, and the formation decreases 
to half of its thickness. A few isolated high areas of the 
Colorado Range contributed coarse material to the basal 
beds of the Morrison but the lower Morrison generally 
consists of intercalated claystones and thin ostracode and 
algal-bearing limestone beds. 

The Lower Cretaceous formations that overlie the 
Morrison consist of lenticular conglomeratic sandstone 
and shale over most of Colorado and adjoining states. 

Some of the chert pebbles in the conglomerate contain 
Late Paleozoic fossils. 

This study of the Mesozoic history and the stratigraphy 
of Colorado was carried on during the field seasons of 1948, 
1949, 1950 and 1951. Stratigraphic sections have been 
described and measured at 93 critical points (See Fig. 2) 
in Colorado and scattered localities in Utah and New 
Mexico. All sections were sampled and heavy mineral and 
particle-size analyses were made on many of the samples. 
The distribution, thickness and sedimentary structure 
analyses of the formations are shown by a series of maps, 
which bring out similarities between the Wingate and 
Kayenta formations, between the Navajo and Nugget sand- 
stones and between the Curtis and Summerville formations. 
Isometric diagrams for the Morrison, Glen Canyon and 
San Rafael groups indicate the lateral change of facies of 
the formations. Paleogeologic maps are included to show 
the position of the positive elements at various intervals, 
the effect of these positive elements, and paleoenviron- 
ments during Jurassic sedimentation. 

Microfilm $5.05; Xerox $18.00. 396 pages. 





GEOLOGY OF THE VOLCANIC FEATURES 
OF THE HURRICANE MESA AREA, 
PARK COUNTY, WYOMING. 


(L. C. Card No. Mic 60-4104) 


Richard Dean Krushensky, Ph.D. 
The Ohio State University, 1960 


A field and laboratory study was made to determine the 
Tertiary geologic history of the Hurricane Mesa area, the 
relationships of the intrusive and extrusive rocks, and the 
mode of emplacement and origin of the volcanic rocks. 

The layered volcanics have been divided into five strati- 
graphic units: Papoose volcanics, Squaw flows, Closed 
volcanics, post-Closed volcanics, and Hurricane Mesa 
volcanics. The Papoose volcanics, Closed volcanics, and 
the Hurricane Mesa volcanics correspond respectively to 
the “early acid breccia,” “early basic breccia,” and “early 
basalt sheets” of previous classifications. The Papoose 
volcanics consist chiefly of water-laid volcanic sandstones 
and conglomerates and some volcanic breccias. The vol- 
canic material is composed of oligoclase-andesine andes- 
ites which contain oxyhornblende with or without biotite. 
The Squaw flows are augite-olivine andesites and include 
some minor autobrecciated flows. The Closed volcanics 
consist of volcanic breccias and some volcanic sandstones 
and conglomerates. They are composed of two distinct 
kinds of augite andesite and augite-olivine basalt. The 
post-Closed volcanics are derived from the Closed vol- 
canics and are composed of the same rock types. The 
Hurricane Mesa volcanics consist of flows, tuffs, and 
tuff-breccias. They are composed of andesites and basalts. 

Volcanism in the Hurricane Mesa area was of two types: 
quiet effusive eruptions and explosive aerial eruptions. 
The latter type was limited to Hurricane Mesa time. Vol- 
canism prior to that time was of the quiet effusive variety 
and produced the breccia-flows, basalt and andesite flows 
of the Papoose, Squaw, and Closed time. 

Brecciation of the rock fragments in the breccia-flows 
apparently took place underground as the result of spalling 
into partially evacuated magma chambers or into fractures 
which were initiated by magmatic pressure from below. 

Linear dikes were probably intruded into the bedded 
volcanics throughout the volcanic history of the area, but 
the most striking period of intrusion followed, by some 
unknown time, the deposition of the Hurricane Mesa vol- 
canics, and resulted in the emplacement of the ring-dike 
complexes on the southeast flank of Hurricane Mesa and 
in the central part of the mesa. The discordant nature of 
the complexes, and the horizontal bedding of the volcanics 
which they intrude, indicate that the complexes were not 
centers of extrusive volcanic activity prior to the end of 
Hurricane Mesa time. The lack of doming and the arcuate 
pattern suggest injection as the result of cauldron collapse. 
Whether the collapse structure ever reached the surface 
is unknown. 

The intrusive sequence in the ring-dike complexes-- 
norite or oligoclase andesite, hypersthene diorite, and 
basalt lamprophyre--suggests emplacement of a basic 
magma that had undergone differentiation to only a slight 
degree. The norite may represent a non-differentiated 
magma, whereas the hypersthene diorite and the oligoclase 
andesite indicate progressive enrichment in sodium. The 
extreme enrichment of sodium in the oligoclase andesites 
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of the complexes on the southeast flank of the mesa may 
indicate intrusion of these centers after the intrusion of 
the Crandall ring-dike complex in the center of the mesa. 
Further possible differentiation of the parent magma, or 
at least the emplacement of previously differentiated bodies, 
is indicated by the intrusion of the diorite and basalt dikes 
which cut all of the rocks in the area. 

Microfilm $3.35; Xerox $11.70. 258 pages. 


ORBICULAR ROCKS OF 
THE LONESOME MOUNTAIN AREA, 
BEARTOOTH MOUNTAINS, MONTANA AND WYOMING. 


(L. C. Card No. Mic 60-3106) 


David Jeffrey Leveson, Ph.D. 
Columbia University, 1960 


The Lonesome Mountain area, Beartooth Mountains, 
Montana and Wyoming, includes large outcrops of orbicular 
gneiss in a terrain of amphibolites, migmatites, and granitic 
gneisses. The orbicules have cores of plagioclase, biotite, 
or hornblende-biotite, surrounded by alternating plagio- 
clase-rich and biotite- or hornblende-rich shells. Radially 
oriented biotite and radial plagioclase are common in the 
cores. Tangentially oriented biotite occurs in the biotite- 
rich shells. Field and laboratory evidence indicates that 
orbicules form as an abnormal by-product of granitization 
of amphibolites. Orbicule formation involves feldspathiza- 
tion without complementary quartz enrichment. 

Metamorphic orbicules and Liesegang phenomena are 
compared. Both result from diffusion processes that 
produce discontinuous, periodic precipitation. 

Dimensional analyses of shell spacings are significant 
in determining the mechanism of orbicule formation. 
Rhythmically banded phenomena fall into two groups ac- 
cording to spacing of their bands: (1) spacing in exponen- 
tial progression —metamorphic orbicules, spherulites, 
Liesegang rings, some agates; (2) spacing in arithmetic 
progression —igneous orbicules, concretions, colites, 
oscillatory-zoned plagioclase, stalactites, varved argillites. 

Objects of group 1 form by internally controlled rhyth- 
mic processes, which are always disequilibrium phenomena. 
Those of group 2 form by externally controlled rhythmic 
processes and may be equilibrium or disequilibrium phe- 
nomena. Spacing of bands indicates which type of process 
was operative and the attainment of equilibrium. Orbicules 
of the Lonesome Mountain area have shells exponentially 
spaced and result from an internally controlled rhythmic 
diffusion process. Laboratory evidence indicates orbicule 
formation involved migration of Ca ions outward from the 
centers of orbicules and simultaneous migration of Na and 
Si ions inward toward the centers of orbicules. 

Microfilm $3.15; Xerox $11.05. 241 pages. 
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STRATIGRAPHY OF THE NONMARINE 
UPPER JURASSIC AND LOWER CRETACEOUS 
ROCKS, SOUTHERN BIG HORN MOUNTAINS, 

WYOMING. 


(L. C. Card No. Mic 60-4114) 


Arthur Mirsky, Ph.D. 
The Ohio State University, 1960 


A field and laboratory study was made of the strati- 
graphic relations, lithologic characteristics, and sedimen- 
tary history of the nonmarine Upper Jurassic and Lower 
Cretaceous rocks in the southern Big Horn Mountains, 
Wyoming. The results of this study are enumerated as 
follows: 

1.. The nonmarine section between the marine Sundance 
formation (Late Jurassic) and the definitely marine Ther- 
mopolis shale (Early Cretaceous) is divisible into four 
natural mappable units. Unit 1, the lowest, is essentially 
a variegated mudstone with gray-green predominating over 
shades of red. Unit 2 is a white to gray cross-bedded 
sandstone, which commonly is resistant and is conglom- 
eratic at many places. Unit 3 is a variegated mudstone 
like unit 1, but shades of red predominate over green. 

Unit 4 is a black paper-thin shale, interbedded with thin 
lenticular tan cross-laminated siltstone and fine-grained 
sandstone. 

The first three units consist entirely of nonmarine 
sediments; the fourth includes some tidal-flat and marginal 
marine deposits. The contact between units 1 and 2 is dis- 
conformable, and that between units 3 and 4 is unconform- 
able. The lower mudstone (unit 1) is recognized as the 
Morrison formation; the white sandstone (unit 2) and the 
overlying upper mudstone (unit 3), as the Cloverly forma- 
tion; and the upper black shale and siltstone (unit 4), as 
the basal Thermopolis shale. 

2. Because the white sandstone forming the lower part 
of the Cloverly formation is distinct and persistent, it is 
proposed that this unit be named the Otter Creek sandstone 
member of the Cloverly. The upper part of the Cloverly 
is not given a formal name because of poor exposures and 
frequent absence along the eastern side of the Big Horn 
Mountains, but is simply referred to as the Mudstone 
member of the Cloverly. Unit 4 has been known informally 
as the “Rusty Beds” for a long time, and the term is in- 
grained in the literature. Although this unit has been 
variously placed in the uppermost Cloverly or lowermost 
Thermopolis by previous investigators, it is proposed that 
it be formally named the Rusty Beds member of the Ther- 
mopolis shale. 

3. The orientation of cross-beds, and the dominance of 
sandstone or conglomerate in the western exposures, sug- 
gest a western source area for the Morrison and a south- 
western source for the Otter Creek deposits. The Over- 
thrust Belt of southeastern Idaho and western Wyoming 
was the most probable source area for both units. The 
heavy minerals (chiefly rounded zircon, tourmaline, and 
rutile, with magnetite-ilmenite and leucoxene), the pebbles 
(fossil-bearing chert, and quartzite), and perhaps the 
mechanical analyses suggest older sediments as the imme- 
diate source rock. Bentonitic units indicate that some 
volcanic debris was incorporated in the deposits. 

4. The Mudstone member of the Cloverly had an origin 
similar to that of the Morrison and Otter Creek, but it 
appears to have been derived from a northeastern or east- 
ern source. 
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5. The contact between the Morrison formation and the 
Otter Creek member of the Cloverly appears to represent 
a hiatus, but it does not necessarily correspond to the 
Jurassic-Cretaceous boundary. The hiatus is suggested 
by a combination of the differences in cross-bed orientation 
and by the heavy mineral content, especially the abrupt 
increase in percentage of rounded zircon and the decrease 
in garnet in passing from the Morrison to the Cloverly. 

6. The contact between the Otter Creek and Mudstone 
members of the Cloverly is poorly exposed and is not yet 
well understood. It appears even and conformable at some 
places, but channeling of the Mudstone member into the 
Otter Creek member is found elsewhere. At one locality 
on the eastern flank of the Big Horn Mountains, evidence 
of intertonguing may exist, suggesting that the two mem- 
bers may be more nearly facies equivalents than successive 
deposits. Microfilm $2.50; Xerox $8.80. 192 pages. 


THE GRADIENTS OF GRAVITY 
AND THEIR APPLICATIONS IN GEODESY 


(L. C. Card No. Mic 60-4118) 


Ivan Istvan Mueller, Ph.D. 
The Ohio State University, 1960 


At the end of the nineteenth century Roland Edtvés, 
Hungarian physicist, had designed an instrument, the “tor- 
sion balance,” that measures the horizontal gradients of 
gravity. In spite of the fact that these gradients can give 
valuable geodetic information, the torsion balance has been 
used only in commercial geophysical explorations and not 
for geodetic purposes. Even in geophysics, after about 
thirty years, it was superseded by the faster and cheaper 
gravimeters. It is interesting to note that with the develop- 
ment of the sensitive gravimeters it has become possible 
to measure the vertical gradient of gravity with a relatively 
high accuracy. The horizontal gradients and the vertical 
gradient, i.e., the torsion balance together with the gra- 
vimeter, can give even more geodetic information. Thus the 
advent of sensitive gravimeters leads to the further devel- 
opment of geodetic applications of the torsion balance. 
However, not much more has been done as far as geodetic 
applications are concerned since E6étvés’ death. This can 
be partly explained by the fact that geodesists in the past 
did not need very detailed information about the gravity 
field of the Earth or about the shape of the equipotential 
surfaces. At present the situation is different. In the age 
of space flight and of the developing world geodetic system, 
even the small details of the gravity field may have in- 
creasing significance. Someone might say that we still do 
not need all of the detailed geodetic data that it is possible 
to obtain from the gradients of gravity. But with the present 
rate of development of science, the time is near when the 
best of these data may not be sufficient. 

When the author became interested in this topic his 
original aim was to emphasize the importance of the hori- 
zontal and the vertical gradients of gravity in geodesy. 
During this work it has been realized that no publication 
was available which covered all of the problems of deter- 
mining the horizontal and vertical gradients of gravity. 
This paper contains these problems with as many details 
as are needed for practical applications (for instance, help 





tables for computations that are out of publication were 
also included). The paper also gives the applications of 
the gradients of gravity in geodesy, such as the analytical 
determination of the equipotential surfaces of the gravity; 
the determination of the total horizontal gradients; the 
determination of the horizontal directivity or the sphericity 
coefficient; the determination of the radius of curvature of 
the plumb line; the reduction of astronomic coordinates to 
the geoid; the densification of a net of deflections of the 
vertical; the determination of the geoid; the determination 
of the geopotential value and the shape of the equipotential 
surfaces; the correction of observed directions for devia- 
tions (azimuth correction); the effect of the inner circle 
upon the gravimetric determination of the absolute 
deflections. 

The author collected and used all of the available pub- 
lications in the German, Russian, French, English and 
Hungarian languages. Most of these publications are listed 
in three sections in the Bibliography. In the first section 
those publications are given to which reference is made. 
The second section contains the other publications about 
the determination of the gradients. Papers specifically 
about the geophysical applications of the gradients of gravity 
are listed in the third section. Since the topic of this paper 
is the geodetic applications of the gradients, this section is 
included only for the sake of those who are also interested 
in the geophysical applications. 

Microfilm $3.10; Xerox $10.80. 240 pages. 


GEOLOGY OF LA MINERA OCCIDENTAL BOSCH, S.A., 
AND THE COTO FRANCISCO, 
PINAR DEL RIO, CUBA. 


(L. C. Card No. Mic 60-4307) 


William Berlin Purdom, Ph.D. 
University of Arizona, 1960 
Supervisor: Dr. W. C. Lacy 
The Coto Francisco and La Minera Occidental Bosch, 

S. A., are located in the Pinar del Rio province in western 
Cuba. The oldest rocks on the island, Mesozoic sediments, 
are found in this portion of Cuba, and strike northeastwardly, 
parallel to the trend of the island axis. Various mineralized 
districts are situated within the Pinar del Rio province. 
These constitute a copper belt which lies on the northwest 
flank of the ridged province between the centrally located 
Organ Mountains and the Gulf of Mexico. 

Rocks present in the Coto Francisco include the Upper 
Jurassic San Cayetano formation, the Vinales formation of 
Lower Cretaceous age, and various igneous rocks. 

The San Cayetano formation consists of a thick series 
of alternating phyllites, slates, sandstones, and quartzites 
which have locally been intensely folded. Disharmonic 
folding is common with the phyllite and slate layers being 
more strongly contorted between more competent sand- 
stone or quartzite layers. The formation strikes north- 
easterly, and faulting within the formation generally par- 
allels the strike. There is also a cross-cutting tensional 
fault set which trends northwestwardly and two sets of 
shear fractures, one striking north-northeast and the other 
striking west-northwest. The intersection of the two major 
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fault sets plus the fault wedges created by the intersection 
of the shear faults furnished loci for the development of ore 
bodies like that present at the Bosch mine. 

The mildly metamorphosed Vinales formation is com- 
posed of a relatively pure limestone which forms the steep- 
sided Organ Mountains that extend in a northeastward 
direction through the province, parallel to the strike of the 
San Cayetano beds. The Organ Mountains lie southeast of 
the gently rounded hills which are characteristic of the 
weathered San Cayetano formation. Between the limestone 
mountains and the shale hills lies the Valle Francisco, or 
Francisco valley. It is in this valley that igneous rocks 
crop out. 

Igneous intrusions occur where persistent northwest- 
trending tensional breaks intersect the dominant northeast- 
trending fractures. Igneous or meta-igneous rock types 
represented include serpentinites, amphibolites, anda 
brecciated intrusive hyalocrystalline andesite. A kinship 
between these rocks and the ore bodies present in the area 
may be inferred; though mineralization is nowhere ob- 
served intimately related to the igneous rocks, the intru- 
sions are always found in the general vicinity of the ore 
deposits. 

The Bosch ore body, as well as similar deposits con- 
tained within the Pinar del Rio copper zone, is localized 
by structural features. The intersection of northeast- 
trending faults with northwest-trending tension fractures 
forms a plunging linear shattered zone which provided the 
loci for ore deposition. The ore body is correspondingly 
pipe-like in habit. The ore solutions were locally influ- 
enced (within the ore body) by the wedges formed by the 
intersection of the shear fractures. These fault wedges 
may be seen on a variety of scales, from a hundred feet 
or more to a few inches. All of the copper deposits in the 
area were emplaced in the San Cayetano formation, and 
the deposition was probably pre-Vinales (post-Upper 
Jurassic, pre-Lower Cretaceous). 

The shattered fault wedges were favored for ore deposi- 
tion in the upper portions of the ore body, but the limbs of 
the wedges fan outward with depth to thin, widely-spaced 
fissures. The mineralization is restricted to these frac- 
tures and the ore grade is correspondingly lower. 

Sulphide minerals at the Bosch mine include pyrite, 
chalcopyrite, sphalerite, and galena, introduced in that 
order. Widespread silicification and less extensive seri- 
citization and chloritization of the wallrock accompanied 
the introduction of the sulphide material. A poorly devel- 
oped and discontinuous halo of drusy pyrite locally envel- 
opes the ore body. The mineralization at the Bosch mine 
is generally similar to that of other copper ore bodies in 
the province. 

Present at the Bosch mine, Matahambre mine, and less 
noticeably at smaller mines in the area, are outcrops of 
massive hematite which do not coincide spatially with the 
ore bodies, but are exposed to the southwest of the ore 
bodies at the Bosch and Matahambre mines. This material 
might represent oxidation products from original sulphides, 
however, no sulphides have been found beneath them. The 
iron oxide outcrops are aligned with the ore bodies along 
the northwest tensional direction. Outcrops of igneous 
material are also commonly found along this alignment. 

Microfilm $2.50; Xerox $7.40. 157 pages. 





RECENT CALCIUM CARBONATE FACIES 
OF THE GREAT BAHAMA BANK 


(L. C. Card No. Mic 60-3128) 


Edward George Purdy, Ph.D. 
Columbia University, 1960 


The calcium carbonate sediments mantling the Great 
Bahama Bank have attracted the attention of a number of 
geologists seeking answers to problems of limestone 
genesis. This region has been the subject of several car- 
bonate deposition studies, but many problems remain con- 
cerning the distribution, origin, and diagenesis of the car- 
bonate grain types. The present study was initiated to 
quantitatively delineate calcium carbonate facies on the 
northwestern part of the Great Bahama Bank and to deter- 
mine the factors effecting the origin and distribution of the 
various constituents. 

Representative subsamples of 218 sediment samples 
collected on the northwestern part of the bank were im- 
pregnated in a polyester resin and then thin sectioned. 

A point-count analysis of each thin section was made to 
determine the constituent composition of the sample frac- 
tion coarser than 1/8 mm. The weight percentage of the 
fraction smaller than 1/8 mm. was used as a measure of 
grain size. Statistical analysis of the accumulated data 
with a high speed digital computer resulted in the delinea- 
tion of the following five facies: (1) coralgal facies -- 
characterized by a relative abundance of skeletal grains, 
particularly coral and calcareous alga fragments; (2) oolitic 
facies -- characterized by an abundance of oolitically coated 
grains; (3) grapestone facies -- typified by an abundance of 
grapestone and cryptocrystalline grains; (4) pellet mud 
facies -- characterized by an abundance of faecal pellets 
and particles smaller than 1/8 mm.; and (5) skeletal mud 
facies -- typified by a relative abundance of skeletal debris 
and particles smaller than 1/8 mm. 

The coralgal facies owes its distinctiveness to a relative 
lack of nonskeletal calcium carbonate precipitation and to 
the large areas of rock bottom which characterize this 
depositional environment. In contrast, differences among 
the other four facies are considered to be primarily the 
product of differential current strength, with current 
action progressively decreasing in intensity from the 
oolitic to the skeletal mud facies. 

Ideally one might expect Bahamian facies to be dis- 
tributed in a series of five concentric bands parallel to 
the bank’s margin. The karst surface of the submerged 
Pleistocene basement rock, however, creates local current 
conditions which cause the development of a somewhat 
patch-like facies pattern. 

Microfilm $2.50; Xerox $8.40. 181 pages. 


GRAVITY ANOMALIES IN THE BAHAMAS 
AND THEIR INTERPRETATION 


(L. C. Card No. Mic 60-3147) 
Manik Talwani, Ph.D. 
Columbia University, 1960 


Since 1948 more than 300 gravity observations have 
been made by means of the Vening Meinesz pendulum 
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apparatus on board United States Navy submarines in the 
deep sea areas in and around the Bahamas. In addition, 
detailed oil company data in some parts of the Bahama 
Banks were supplemented by 40 gravity stations made with 
a shallow water gravity meter. The present study is based 
on the above, as well as on all other known gravity data in 
the Bahamas area. 

Local Airy isostatic anomalies were computed (by the 
Isostatic Institute, Helsinki) for the submarine stations. 
Strongly negative values (~ - 60 mgal) were obtained in 
the deep sea area immediately adjacent to the banks on 
their eastern edge, and in the channels within the banks. 

On account of the peculiar physiography of the area the 
large term in the isostatic correction arising from the 
assumed isostatic compensation varies considerably with 
the hypothesis chosen for the mode of compensation. This 
leads to considerable ambiguity in interpretation and except 
for the deep channels within the Bahamas it is not possible 
to say that the whole area is not in reasonably good regional 
isostatic compensation. 

Bouguer anomalies (including Terrain correction) were 
determined for all the gravity stations and a contour map 
at 10 mgal interval was prepared. The Bouguer anomalies 
have a large regional gradient, attaining very large values 
towards the eastern edge of the banks. The regional 
anomaly was subtracted graphically and a residual anomaly 
map was constructed. The residual anomalies show the 
following features: 

1. Over the channels, within the Bahamas, the residual 
anomaly values are negative. For the Tongue of the Ocean 
and Exuma Sound these values range from -30 mgal to 
-40 mgal. For the other channels the values are closer to 
-20 mgal. The anomalies have steep gradients near the 
edges of the channels. In some cases the negative anoma- 
lies are present over the banks in continuation of the 
anomaly trends along the length of the channels. 

2. The banks show small values of residual anomaly, 
ranging from about -10 to +20 mgal. The steep regional 
gradient at the eastern edge of the banks makes the derived 
value of the residual anomaly somewhat uncertain there. 

The thickness of the crust is deduced from the regional 
anomalies. This thickness is 29.5 km at the western edge 
of the Bahamas and it decreases eastwards attaining values 
of about 12 km in the open ocean. The Bahamas area is 
compensated regionally. Channels within the Bahamas are 
completely uncompensated locally. 

Microfilm $2.50; Xerox $4.60. 90 pages. 


THE GEOLOGY OF THE FLAT CREEK AREA, 
LEWIS AND CLARK COUNTY, MONTANA. 


(L. C..Card No. Mic 60-3384) 
George Washington Viele, Ph.D. 
University of Utah, 1960 


Chairman: Dr. A. J. Eardley 


The area mapped for this report includes part of the 
southern end of the Disturbed Belt of Montana and part of 


the westward adjoining Lewis and Clark Range. In the 
Lewis and Clark Range, Beltian shales of the Miller Peak 
formation are overlain by 4,723 feet of shelf-deposited 
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carbonates consisting of Cambrian, Devonian and Missis- 
sippian formations. In the Disturbed Belt, alternating 
marine and continental sandstones and shales form 345 
feet of Jurassic strata and 8,590 feet of Cretaceous strata. 

The name Hogan formation is given to 2,477 feet of 
andesitic to latitic, volcanic-rich sedimentary rocks, which 
are stratigraphically equivalent to the middle and upper 
Two Medicine formation of the Montana group. Locally, 
the Hogan is divided into members ascending A through E 
which consist of A, basal breccias; B, welded tuffs; C, vol- 
canic-rich mudstones, argillites and shales; D, volcanic- 
rich graywackes, and E, volcanic-rich graywackes, mud- 
stones, breccias and tuffs. They were deposited ina 
piedmont environment grading northeastward to the flood 
plain regimen of the Two Medicine formation. 

The Hogan rests disconformably on fossiliferous lower 
Two Medicine and is overlain by fossiliferous beds of the 
St. Mary River formation. In time, the vulcanism repre- 
sented is correlated with the Elkhorn Mountain volcanics 
of centrai Montana. The alkalic rocks of the Adel Mountain 
volcanics, exposed east of the Flat Creek area, are younger. 

Haystack Butte of rhyodacitic and the High Bridge in- 
trusive of trachyandesitic composition, were in part source 
vents for the volcanic detritus of the Hogan formation. 

Sills of rhyolite and mela-andesite are slightly younger. 
Tonalite sills intrude the Belt series. 

Tectonism, culminating in Eocene folding and faulting 
began in the Jurassic when highlands, supplying sedimen- 
tary debris, rose in the west. Subsequent pulses reached 
a climax at the end of the Cretaceous, when deep basins 
filled with incompetent sediments lay east of the highlands. 


In the subsurface a Paleozoic homocline rose from east to 


west. 

Simultaneous folding and faulting probably occurred 
during the Eocene. Competent Paleozoic strata to the west 
were thrust faulted; incompetent Mesozoic strata to the 
east were folded and faulted. Anticlines, asymetric and 
overturned to the northeast, are separated by box-like 
synclines with steep southwestern and gentle northeastern 
limbs. Thrust faults, steeply dipping at the surface and 
curving to the southwest root near the anticlinal crests. 
From northeast to southwest the folds tighten; dips de- 
crease on fault planes; and successively older beds appear 
at the surface. Configuration of the shallow structures is 
controlled by the configuration of deep-lying folds and by 
decollement faulting in shales. Deformation was probably 
caused by a combination of gravity sliding and compression. 

Major faults in the Disturbed Belt are the Flat and 
Auchard Creek thrusts. The Lime Ridge thrust, which 
brings Cambrian onto Cretaceous, marks the front of the 
mountains; it may connect to the north with the Lewis 
overthrust. 

Drainage is well adjusted to the lithology and the topog- 
raphy is mature. Because of epeiorogenic uplift, streams 
have cut three levels of terraces since the Eocene. Recent 
landsliding and downcutting continue to modify the topog- 
raphy. 

During the Wisconsin stage valley glaciers spread onto 
the plains from the valleys of the Dearborn River and 
Smith Creek. Deposition of a moraine at the front of the 
mountains diverted the ancestral Dearborn River to its 
present course. 

Metallic and nonmetallic minerals and oil have been 
sought in the area, but neither commercial deposits nor 
reservoirs have been found. 
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PORE CONCENTRATION OF THE PLANKTONIC 
FORAMINIFER, GLOBIGERINA EGGERI, 
AS AN INDEX TO QUATERNARY CLIMATES. 


(L. C. Card No. Mic 60-3158) 


William W. Wiles, Ph.D. 
Columbia University, 1960 





The pores that penetrate the test walls of common 
planktonic foraminifera, a poorly understood feature, are 
subjected to some investigation. The specimens studied 
are from deep-sea cores, and their range is Pleistocene 
to Recent. The particular aspect of the pores that is 
emphasized is their concentration or abundance on the 
test walls. It is shown that, for the common species 
Globigerina eggeri, the pore concentration varies through 
time, and the variations correspond to climatic fluctua- 
tions. The observed variations consist of lower pore 
concentration during cold climates, higher pore concentra- 
tions during warm climates. The pore concentration 
variations correlate with other methods that are used to 
estimate climate changes. 

Pore concentration on the test walls of Globigerina 
eggeri also varies geographically, as determined from top 
samples of widely spaced cores. Again, the variations 











consist of low concentrations in cold waters, high concen- 
trations in warm waters. 

Some other common species of planktonic foraminifera 
exhibit the same variations in pore concentration, but toa 
much smaller degree. Still other species show no appre- 
ciable pore concentration variations. 

Speculation as to the reason for or causes of the varia- 
tions in pore concentrationis dependent upon speculation as 
to the function of the pores, and an attempt is made to show 
how either buoyancy or respiration, often given as possible 
functions of the pores, could relate to changes in pore con- 
centration that correspond with changes in climate. An im- 
portant adjunct to the variations of pore concentrations is 
their potential use for establishing Quaternary chronologies 
in sections of deep-sea sediments or determining correla- 
tions between twoor more sections of deep-sea sediments. 

The study also concerns itself briefly with other fea- 
tures of the tests of planktonic foraminifera, such as the 
shapes of the pores and the layering and thickness of the 
walls, and discusses the probability that these animals sink 
gradually during their ontogeny. 

The method devised for study of pore concentrations is 
kept simple, fast, and inexpensive, utilizing no special 
equipment and requiring little training. 
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HEALTH SCIENCES, PATHOLOGY 
LE UKOAGGLUTININS: 
A CRITICAL REVIEW AND A NEW APPROACH 
TO THE SEROLOGICAL DETECTION 
OF LEUKOAGGLUTININS. 


(L. C. Card No. Mic 60-4095) 


Ali Shah Abdul-Wahhab Hossaini, Ph.D. 
The Ohio State University, 1960 


A new method was developed for the serological detec- 
tion of different types of antibodies directed against human 
leukocytes, employing the pineapple enzyme bromelin. The 
technique is comparable to that used for the detection of 
red cell antibodies. In this study the bromelin technique 
was found to detect both complete and incomplete leuko- 
agglutinins. The sera used were also tested with a direct 
saline agglutination method to detect complete antibodies. 

Interference from red cells contaminating the white cell 
preparation was avoided by absorbing all test sera with 
the washed packed red cells of the white cell donor. This 
removes all the antibodies that might react with the con- 
taminating red cells. 

In all, 395 sera from 375 normal and diseased indi- 
viduals were tested by the saline and enzyme (bromelin) 
technique. Sera from 247 of the patients were also tested 
by a third method that made use of a high protein medium 
(8 per cent bovine albumin in saline) as a diluent. Of the 
395 sera tested, 53 were leukoagglutinin positive. Of these, 
49 reacted with bromelin, and the remaining 4 reacted in 
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albumin only. Of the 49 bromelin positive sera, only 17 
showed a positive saline test, while 28 showed a positive 
albumin test also. These 28 sera included the 17 saline 
positive sera. Nearly all of these antibodies were found 

in the sera of patients who were transfused, and were more 
common in patients who had multiple transfusions. 

Since the enzyme technique detects all the saline, and 
the vast majority of the leukoagglutinins reacting with 
albumin, it appears that this technique is a simple, reliable, 
and valuable way of making routine leukoagglutinin screen- 
ing tests. 

Fifty-two sera from pregnant women were also investi- 
gated for leukoagglutinins. Eight of the 52 sera showed 
positive leukoagglutinin tests. There was a direct relation- 
ship between the occurrence of leukoagglutinins and the 
number of pregnancies. 

Ten sera containing a relatively high titer of anti-D 
antibody were employed to investigate the presence or 
absence of the Rh, (D) antigen on normal human leukocytes, 
with negative results. 

The injection of normal human leukocytes into rabbits 
produced sera with high leukoagglutinin titer. These 
antisera produced strong leukoagglutination reactions when 
tested against a number of leukocyte preparations isolated 
from the blood of different individuals representing all 4 
ABO blood groups. Persistence of the agglutination with 
the white cell preparations after absorption of all erythro- 
cyte antibodies indicates that the detected leukoagglutinating 
factor is antileukocyte in nature and is not related to the 
ABO antigen-antibody systems. This is in keeping with 
results obtained throughout the study. 


} pace i 
es f—] 2 cents pei pa ¢ 





HEALTH SCIENCES 855 





The injection of a human serum containing a high titer 
of leukoagglutinins into a normal volunteer produced a 
marked leukopenia without affecting the red cell count. 

The results of this study permitted the following con- 
clusions: 

1. The bromelin method is reliable, and detects both 
complete and incomplete leukoagglutinins. 

2. Human leukocytes contain at least one antigen or 
antigen complex which is common to a very high percentage 
of normal human white cells. 

3. Human leukocyte antigen or antigens are capable of 
invoking antibody production in humans and animals after 
a parenteral injection, blood transfusion, or transplacental 
transmission. 

4. Leukoagglutinins are antibodies specifically directed 
against leukocytes and are independent of the ABO blood 
group systems. 

5. It is highly probable that the red cell antigen Rh, (D) 
is lacking in leukocytes. 

6. There is a significant interdependence between the 
presence of leukoagglutinins and the occurrence of febrile 
transfusion reactions (in the absence of red cell incom- 
patibility). Microfilm $2.50; Xerox $4.80. 93 pages. 
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RADIO FREQUENCY CONDUCTOMETRIC ANALYSIS 
AS A METHOD OF MEASURING THE RELEASE RATE 
OF DELAYED RELEASE DOSAGE FORMS 


(L. C. Card No. Mic 60-3534) 


Travis N. T. Olson, Ph.D. 
University of Minnesota, 1960 


Radio frequency conductometric analysis was used as 
the method of analysis for tracking the disintegration rate 
for quality control purposes of ten delayed release dosage 
forms, both continuously and simultaneously. 

A modified radio frequency oscillator was used as the 
source of energy to the conductometric cells. The cells 


were 80 cc. Pyrex (R) test tubes fitted externally with two 
copper electrodes, which were shielded by aluminum 
tubing. The oscillator plate circuit was connected to one 
electrode (on the cell); the other electrode was connected 
through a rectifier to a D.C. bridge with a microampere 
indicating meter. 

Twelve of the above type of conductivity cells were 
mounted in an oscillating shaker and selectively switched 
across the plate and bridge circuits. This arrangement, 
using two cells as control standards, allowed ten dosage 
forms to be tracked and analyzed simultaneously. The 
amount of drug which was in solution at a given instant 
was correlated by the oscillometer bridge meter reading 
and a quantitative analysis run on the Beckman D.U. Spec- 
trophotometer. A graphical nomograph utilizing the rela- 
tive absorbency differences of three different wave lengths 
was used to correlate absorbence and concentration on the 
Beckman DU. 

Drug concentration versus meter reading correlation 
curves were constructed for each cell and each different 
drug and dosage form. “Desoxyn” 10 mg. *Gradumets,” 





“Tral” 50 mg. *“Gradumets,” (R) and “Dexedrine” 15 mg. 
“Spansules” (R)* were the drugs and dosage forms tested. 

One dosage form was placed in each of ten cells con- 
taining 65 cc. of conductivity water at a constant tempera- 
ture of 26.25° C. The cells were sealed and the apparatus 
allowed to shake for eight hours. Periodic meter readings 
were made at 3,1,2,3,5,7, and 8 hours. These readings 
were converted to milligrams on the correlation graphs. 
The average of the 10 cell readings was determined along 
with the standard deviation and 95% confidence limits. It 
was further determined that the instrumental error was 
less than the standard deviation between the individual 
dosage forms. Therefore the instrumental error was not 
considered significant. 

Results: “Tral” Methylsulfate 50 mg. “Gradumets” 
were found to release 92% of the drug in eight hours. The 
standard deviation for individuals with a sample of ten was 
found to average t 0.8 mg. The release rate falls within 
the limits suggested by the F.D.A. for a first dose of a 
two dose delayed release dosage form and compares well 
with data published by Abbott Laboratories. “Desoxyn” 

10 mg. *Gradumets” were found to release 82% of the 
available drug in eight hours with a standard deviation of 
+ 0.3 mg. It also conformed to the F.D.A., first dose 
release rate time, but not for total drug released. “Dexe- 
drine Sulfate” 15 mg. “Spansules” were found to release 
58% in eight hours with a standard deviation of 0.7 mg. 

Conclusions and Recommendations: Radio Frequency 
conductometric analysis can probably be used for the 
measurement of the release rate of delayed release dosage 
forms when: (1),there is a measurable release of medica- 
tion in conductivity water, (2), the medication released 
must be reasonably ionic or associated with an ionic sub- 
stance, and (3), the dosage form must contain a minimum 
amount of foreign ionizable material. 

The method is successful with *Tral” *Gradumets,” 
reasonably successful with “Desoxyn” “Gradumets” and 
is unsatisfactory with “Dexedrine” 15 mg. “Spansules.” 
Although radio frequency conductometric analysis is 
currently used almost exclusively in quantitative titrating 
procedures, it is quite apparent that its unique property of 
exterior electrodes can be made useful in many aspects of 
pharmacy and medicine. 


1. “Gradumet,” *Tral,” and “Desoxyn” are registered 
trademarks of Abbott Laboratories. “Dexedrine” and 
“Spansule” are registered trademarks of Smith, Kline, and 
French Laboratories. 
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EXPERIMENTAL AND CLINICAL STUDIES ON THE 
USE OF RADIOACTIVE FERROUS CITRATE, Fe”, 
WITH PARTICULAR REFERENCE TO THE 
DETECTION OF MINUTE GASTROINTESTINAL 
BLEEDING AND THE SELECTIVE UPTAKE OF THIS 
ISOTOPE IN MALIGNANT AND BENIGN TISSUE. 


(L. C. Card No. Mic 60-3548) 
Earl Grant Yonehiro, M.D., Ph.D. 
University of Minnesota, 1960 


Adviser: O. H. Wangensteen, M.D. 


Experimental and clinical observations with the use of 
radioactive ferrous citrate, Fe®®, were carried out in an 
effort to develop a sensitive test to determine minute 





amounts of gastro-intestinal bleeding. The results of the 
investigations suggest that occult bleeding in the alimen- 
tary tract may be detected by the use of radioactive iron 
incorporated into the red blood cells. Excretion patterns 
of intravenously administered Fe™ in the stools of normal 
dogs and test animals with histamine induced bleeding of 
the alimentary tract were compared. Fecal radioactivity 
was also evaluated in normal patients and in patients with 
malignant disease. For this purpose, this method appears 
to be more sensitive than the gum guaiac test. 

Furthermore, experimental and clinical studies demon- 
strate that following intravenous injection of this isotope in 
cancer patients, the radioactivity of malignant tissue is 
significantly greater than in adjacent normal tissue. Benign 
tissue does not appear to localize as much Fe™ as malig- 
nant neoplasms. The possible relationship of this finding 
to anemia in cancer patients is discussed. 
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THE BACKGROUND 
OF THE HOME RULE CRISIS 


(L. C. Card No. Mic 60-3056) 


Louis Edward Conhaim, Ph.D. 
Columbia University, 1960 


The struggle over the Home Rule Bill revealed a new 
pattern in British politics. The year 1886 saw the break-up 
of the Liberal party; after 1886 the aristocracy of birth 
and wealth and the professional classes were on the Con- 
servative side. 

But the fundamental change in the political orientation 
of classes, interest groups, and geographical areas, readily 
observable then, was not simply a result of the political 
crisis of that year but was part of a complex process ex- 
tending back at least two decades. This process was 
closely linked up with the overseas expansion of the British 
economy and with the social changes in Britain resulting 
from the changing relationship between the British economy 
and the world as a whole. 

The entire period of Gladstone’s leadership of the 
Liberal party was marked by a movement of the British 
middle classes toward political Conservatism. This basic 
trend was partially obscured by additions to the electorate, 
by “swing,” and by advantages, first with one party and 
then with the other, in party organization. In 1880, despite 
Gladstone’s victory in the general election of that year, 
opposition to the Liberal leader was stronger and more 
bitter than ever before among the “upper ten thousand.” 

Two special factors created a special tension in British 
politics during the eighteen-eighties. First, an independent 
Irish Nationalist party, linked with a powerful agrarian 
movement, put a heavy strain on the machinery of parlia- 
mentary government. Secondly, the death of Lord Beacons- 
field and the anticipated retirement of Gladstone created a 





succession problem in both parties. Men like Joseph 
Chamberlain and Lord Randolph Churchill sought to use 
the Irish members in the interests of their own political 
ambitions. 

Ireland was a continuous burden upon the British gov- 
ernment in the second Gladstone ministry and it was the 
inability of the cabinet to agree upon Irish policy which 
led to the fall of the ministry. In the election of 1885 the 
Irish group commanded by Parnell expanded to 86 and 
held the balance in parliament. 

There was an excellent chance of settling the Irish 
question by an agreed solution in 1885-1886 but this course 
was doomed by the bitterness of the strife between parties 
and between the factions of the parties. Irish Home Rule 
became the battlefield of English politics and a plan essen- 
tially moderate and judicious was rejected. 

Microfilm $3.20; Xerox $11.25. 246 pages. 


HISTORY, ARCHAEOLOGY 


MESOPOTAMIAN AND RELATED FEMALE FIGURINES: 
THEIR CHRONOLOGY, DIFFUSION, 
AND CULTURAL FUNCTIONS. 


(L. C. Card No. Mic 60-3638) 
George Franklin Dales, Jr., Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Robert H. Dyson, Jr. 


Clay female figurines are among the most numerous 
but least understood objects found in Near Eastern 
archaeological excavations. Uncertainty has long prevailed 
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concerning their chronology, dating, stylistic development, 
identification, and cultural functions. Our understanding of 
these questions has been aided by several recent Near 
Excavations in which large numbers of figurines have been 
found in their proper archaeological contests. It is now 
possible to establish a relatively complete chronological 
framework - for Mesopotamian figurines especially - 
within which to study their typological and stylistic develop- 
ment. 

Hand-modeled female figurines provide the earliest, 
longest, and best documented series of figurines. For this 
reason they serve as the basis for this study. A complete 
survey of the Mesopotamian evidence - much of which is 
unpublished - from Neolithic Jarmo down to the beginning 
of the Old Babylonian period is presented. By the Old 
Babylonian period the hand-modeled figurines were dis- 
placed by the mass-produced figures and plaques manu- 
factured in open-molds. 

A survey is next made of the female figurines from 
areas adjacent to and in possible contact with Mesopo- 
tamian civilization. The value of utilizing figurines as 
“tracers” to serve as one indication of the directions and 
extent of cultural diffusion throughout the Near East and 
beyond is discussed. 

The results of this study reflect the gaps in our archaeo- 
logical knowledge of certain areas and periods of the Near 
East, but over-all, a consistent developmental pattern 
emerges, especially for the Mesopotamian evidence. The 
earliest Mesopotamian figurines - plump, seated females 
from Neolithic Jarme - are shown to be stylistically 
related to the Palaeolithic figurine tradition of the Old 
World. They also provide prototypes for many details 
characteristic of later Mesopotamian figurines and for 
certain distinctive images found later in southern Anatolia, 
the Aegean, and eventually in the Black Sea regions. 

The Middle Bronze period provides the most abundant 
and well documented evidence substantiating the validity 
of figurines as culture “tracers.” The diffusion of certain 
Mesopotamian figurine types is traced to northern and 
western Syria. This diffusion corresponds with the period 
of increasing Hurrian influence in the Syrian area and 
strongly suggests that the standing nude female figurines 
with multiply pierced ears, so common at Alalakh, Hama, 
and other Syrian sites, are a Hurrian adaptation of a basi- 
cally Mesopotamian figurine type. The subsequent Late 
Bronze development of these figurines that appear in 
Palestine and Cyprus may reflect the penetration of Hurrian 
influence to the south. 

Other important examples of the diffusion of figurine 
types are noted, several of which indicate the spread of 
ideas into Mesopotamia from other cultural areas. For 
example, possible prototypes for the standing nude female 
figurines that appear in Mesopotamia with the Southern 
Obeid period, may be seen in earlier representations from 
southwestern Anatolia. 

Regarding the cultural functions and significance of 
female figurines, the evidence is often contradictory. The 
one fact that is evident, however, is that a given figurine 
type could serve a variety of functions. They could repre- 
sent goddesses, mortal women, or abstract concepts as 
the need at the moment dictated. Their various uses may 
be referred to under the following headings: “substitutes,” 
especially for funerary purposes; talismans and amulets; 
apotropaic images; votive objects; ritual objects, to 
accompany certain incantations and ceremonies of a magical 


tems following each abstract are: the number of manuscript pages in 


ae 


Lo 


f 





nature; toys; objects with a quasi-legal function, as for 
example “household deities,” and symbols of inheritance 
and adoption. Microfilm $3.75; Xerox $13.05. 290 pages. 


THE ELDER TURTLES OF AIGINA. 
(VOLUMES I AND 1). 


(L. C. Card No. Mic 60-5000) 


Robert Ross Holloway, Ph.D. 
Princeton University, 1960 


The subject of this dissertation is the reconstruction 
of the history of the mint of Aigina before the Persian 
Wars. It deals, therefore, with the so-called “turtle” 
coinage as distinguished from the later “tortoise” issues 
which begin in the second or third quarter of the fifth 
century B.C. A total of 1054 Aiginetan staters were ex- 
amined in the preparation of the dissertation. Of these 
834 are collected in a photographic catalogue arranged by 
die linked and stylistic groups within general chronological 
divisions. The following questions are examined: 

1. Chronology and typology. Analysis of the collected 
material in the light of hoard evidence suggests that the 
mint opened in the first half of the sixth century B.C. 
Issues of the period before ca. 540, from ca. 540 to 510, 
from ca. 510 to 480, and after 480 are isolated. The 
“pseudaeginetic” issues now assigned to Crete (by E. S. G. 
Robinson, Numismatic Chronicle, 1928, p. 173-198) are 
discussed, and the earlier staters of the series are reas- 
signed to Aigina. 

2. The standard. Ancient literary and inscriptional 
evidence agrees with frequency table analysis of the exist- 
ing coins that the standard of the Aiginetan stater was 12.4 
grams. 

3. Size of the mint. The 562 obverse and 647 reverse 
dies known to have been employed before 480 show that 
Aigina operated the largest mint of Archaic Greece. 

4. Counterstamps. Counterstamps occurring on 
Aiginetan staters are treated, and the conclusion is drawn 
that many are civic validation marks. 

5. Pheidon of Argos. On chronological grounds the 
ancient tradition which credited Pheidon of Argos with the 
foundation of the Aiginetan mint is rejected. 

A summary of the history of Aigina before the Persian 
Wars and of her commercial development conclude the 
dissertation. Microfilm $3.80; Xerox $13.30. 294 pages. 
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THE ECONOMIC POLICY OF FREDERICK II 
IN THE KINGDOM OF SICILY 
(L. C. Card No. Mic 60-2832) 
James Matthew Powell, Ph.D. 
Indiana University, 1960 


Under the Norman kings a strong feudal monarchy 
developed in southern Italy and Sicily during the twelfth 
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century. The economic outlook of the Norman kings was 
controlled by their feudal interests. Their primary con- 
cern was to ensure the continuance of support for their 
political policies. The disturbances of the period from 
1189 to 1220, caused by the dispute over the succession 
and the weakness of Frederick II during his minority, led 
to a disruption of royal government and the substitution 
for it of the power of feudal noblemen, ecclesiastical pro- 
prietors, the southern towns, and the maritime cities of 
northern Italy -- Pisa, Genoa, and Venice -- who had long 
established themselves in trade with the kingdom. By a 
series of laws issued at the Diet of Capua in December, 
1220, Frederick attempted to regain the services, rights, 
and domains which had been lost to the monarchy during 
the preceding thirty years. The law De resignandis privi- 
legiis was the means chosen for enforcing his will. He 
compelled the towns to submit to direct royal control. 
The nobility, though not deprived of their position, were 
forced to acknowledge his authority. The ecclesiastical 
proprietors, however, managed to regain much that they 
had had to give up by the law De resignandis privilegiis, 
because Frederick was anxious to keep the support of the 
Church for his projects outside the kingdom in the Holy 
Roman Empire. 

In 1231, after his return froi.. the crusade and the 
conclusion of the Peace of San Germano with Gregory IX, 
Frederick issued the Constitutions of Melfi, the Liber 
Augustalis. The Liber Augustalis reflected the complexity 
of thirteenth-century society. The econoinic theory of the 
Liber Augustalis was medieval in its emphasis on the 
prohibition of usury and the protection of the consumer 
against improper weights and measures and the adultera- 
tion of goods. But its chief aim was to secure a greater 
amount of income to the monarchy, which needed more 
money to meet its expenses, especially as Frederick was 
waging almost continual war during the last half of his 
reign. In 1231, Frederick established new taxes to in- 
crease his income. These taxes, however, did not promote 
the interests of the commercial class. Frederick’s eco- 
nomic policy in the Kingdom of Sicily neither promoted the 
trade of native merchants nor favored them in competition 
with foreign maritime powers. Industry and commerce 
remained at the end of Frederick’s reign much as they had 
been during the Norman period. Under the Norman- 
Swabian monarchy the agricultural economy of southern 
Italy formed its earliest connections with the industrial 
cities to the north. The issuance of the famed Augustalis, 
one of the most beautiful gold coins prior to the Renais- 
sance, was not motivated by the economic needs of the 
Kingdom as much as by the personal desire of Frederick 
to boast of his greatness. 

Frederick’s economic policies were more medieval 
than modern. He treated the Sicilian Kingdom as a vast 
personal domain from which to draw strength in support 
of his imperial authority. 

Microfilm $3.00; Xerox $10.35. 229 pages. 
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WESTERN EUROPE AND THE ENEMY 
OF THE FAITH, 1453-1481. 


(L. C. Card No. Mic 60-3692) 


Robert H. Schwoebel, Ph.D. 
University of Pennsylvania, 1960 
Supervisor: Professor Kenneth M. Setton 

From the middle of the fourteenth century until the 
time of World War I the problem of the Ottoman Turks 
often occupied the attention of Europe. The subject of 
Turkish-western relations, especially after the seventeenth 
century, has received considerable study by modern 
scholars; yet there are many aspects, particularly in the 
earlier period, which need closer examination. The sub- 
ject of the present study is the development of western 
European attitudes toward the Ottoman Turks from the 
fall of Constantinople to the death of Mehmed [II in 1481. 
News of the Turkish capture of Constantinople on May 29, 
1453, caused great alarm throughout Europe. Eyewit- 
nesses of the event and other refugees from the Levant 
told of the huge forces commanded by the Grand Turk, and 
of his destructive artillery. They also described the 
cruelty which the Turks practiced upon Christians. Many 
declared that Mehmed II planned to attack Italy, to seize 
Rome, and to subdue the kingdoms of the West. They 
warned that unless the princes united and drove the Turks 
from Europe, all of Christendom would suffer. 

The papacy assumed the responsibility for bolstering 
the defenses of threatened Christian powers and endeavored 
to raise an army to destroy the enemy. Papal legates, 
preachers and money collectors traveled throughout Chris- 
tendom denouncing the Turks as cruel beasts, blasphemous 
pagans, and persecutors of the true religion. They claimed 
that the Grand Turk intended to obliterate the name of 
Christian from the face of the earth, and they appealed to 
princes and people to support the crusade. The response 
of the princes was disappointing, but more than once during 
the second half of the fifteenth century, the common folk of 
Europe gave money and offered their lives in the defense 
of religion. Of the secular rulers of Europe, Philip the 
Good, duke of Burgundy, was the outstanding champion of 
the crusade. Although he never went personally against 
the Turks, he sent agents to the Levant to gather informa- 
tion; he continually agitated his subjects to support the 
crusade; he sent financial aid to Levantine rulers; and he 
encouraged the knights of his court to take up arms against 
the infidels. The Turkish problem was a subject with which 
the inhabitants of Burgundy and the members of Philip’s 
court were quite familiar. 

Refugees from the Levant, letters and ambassadors 
from eastern princes, reports from merchants, the labors 
of the popes and other churchmen, and of Philip the Good 
and his officers, the propaganda activities of the human- 
ists--all kept the problem of the Turks before the eyes of 
Europe during the second half of the Quattrocento. The 
accounts of western pilgrims who took the long voyage to 
the Holy Land were an additional source of information. 
Pilgrims from England, France, Germany, and other 
western countries observed the progress of the Ottomans, 
met Turkish ambassadors and merchants in ports of call, 
and acquired a store of tales which they repeated and 
wrote down when they returned home. The victorious 
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the West during the reign of Mehmed II. In the year 1480, 
when Turkish forces besieged Rhodes and invaded southern 
Italy, it appeared as though the sultan was fulfilling his 
threats to destroy the Christian religion and conquer the 
worid. In the midst of great alarm, however, word reached 
Europe the following spring (1481), that the terrible Con- 
queror had died. 

Microfilm $4.00; Xerox $14.20. 311 pages. 


HISTORY, MODERN 


IMMIGRANT HISTORICAL SOCIETIES 
IN THE UNITED STATES, 1880-1950. 


(L. C. Card No. Mic 60-3565) 


John J. Appel, Ph.D. 
University of Pennsylvania, 1960 
Supervisor: Dr. Thomas C. Cochran 

This study of selected historical societies founded by 
Scotch-Irish, Irish, Jews, Germans and Scandinavians in 
the United States emphasizes connections between their 
origins, their founders’ ideologies, and the history pro- 
duced or neglected by them. 

Drawing on their publications and on accounts of the 
societies and their members, the author concludes that 
national immigrant historical societies dating from before 
1910 were organized by an ethnic elite promoting immi- 
grant history to challenge established historical theory 
and to influence social, religious and political issues 
closely related to ethnic group interests. He suggests that 
the origins of such societies founded by non-English, non- 
Protestant groups before 1900 seriously weaken one of the 
premises of “Hansen’s law,” namely that the third genera- 
tion of immigrants in America founded historical societies 
as one aspect of their “return” to ethnic values rejected 
by the second, psychologically and economically insecure 
generation. 

Several societies examined owe more to their founders’ 
desire to discomfit opponents and put their group in the 
best possible light than to any profound interest in their 
past. Even when their defensive purposes were less ap- 
parent, the founders of immigrant historical societies were 
primarily first and second generation Americans. Only the 
publications of the Norwegian-American Historical Asso- 
ciation were from the outset controlled by professional 
scholars who made few concessions to the exponents of 
Norwegianism who also participated in its founding. 

Immigrant historical societies opposed the racialists 
among American historians and sociologists and constituted, 
in effect, a revolt of laymen against academic theory in 
history and social science. They joined debates concerning 
suitable criterions for regulating immigration and were 
stimulated by growing nationalism and ethnocentrism in the 
United States and abroad. Some of them tried to differen- 
tiate between their group and subgroups of superficially the 
same ethnicity but with variant religious and political con- 
victions and social mores. 

They were generally founded during the break-up of the 





hyphen period of their ethnic groups by those whose self- 
interest and race pride favored maintenance of a degree 

of national (ethnic) identity and a definition of American- 
ness stopping short of surrender to the Anglo-Saxon con- 
ception of an emergent American type. 

Records left by the earlier societies sometimes reveal 
less about the totality of a particular immigrant group’s 
American experience than about their organizers. These 
men usually preferred sentimental to intellectual argu- 
ments, regarded nationality as a yardstick for measuring 
“worth,” and created a pantheon of ethnic heroes closely 
integrated with the “great men” of American politics. 
Despite their championship of environmentalism, writers 
for these societies strengthened the notion of separate 
racial identity for particular immigrant groups by stress- 
ing their “contributions.” Their historians favored the 
self-made man, the soldier and politician over the non- 
conformist, rebel, laborer or farmer. Many claimed too 
much and their historiography is justly suspected of ex- 
treme partiality. 

The decline of national historical societies among 
Germans, Irish, Scotch-Irish and Swedes in the U. S. A. 
is attributable to loss of ethnic consciousness and conse- 
quent dwindling monetary support from their ethnic elites, 
to the emergence of specialized ethnico-religious propa- 
ganda and defense agencies, and to professionalization of 
historical scholarship. 

Surviving productive immigrant historical societies 
commonly follow the methods of acedemic historiography. 
The Norwegian-American Historical Association, guided 
by professionals, has consistently maintained a high level 
of productivity and objectivity. The American Jewish 
Historical Society, though weakened (like surviving Swedish 
groups) by regional and ideological rivalries, has lately 
encouraged the re-examination of the American Jews’ past, 
including its formerly neglected aspects. Like third par- 
ties in American politics, immigrant historical societies 
seem to disappear after their less extravagant demands 
have been quietly added to the corpus of American history. 

Microfilm $5.70; Xerox $20.30. 448 pages. 


JOHN MALCOLM FORBES LUDLOW, 
A LITTLE KNOWN CONTRIBUTOR TO 
THE CAUSE OF THE BRITISH WORKING MAN 
IN THE 19TH CENTURY. 


(L. C. Card No. Mic 60-3435) 


Philip Nathanael Backstrom, Jr., Ph.D. 
Boston University Graduate School, 1960 
Major Professor: Warren O. Ault 

It was John Malcolm Forbes Ludlow (1821-1911) who 
conceived of English Christian Socialism and convinced 
many contemporaries of its value. He was responsible for 
establishing the Christian Socialist producer co-operatives 
of 1849-50 in accordance with ideas gained in France from 
the socialism of Louis Blanc and Benjamin Buchez. 

With F. D. Maurice, John Ludlow shares the credit for 
founding a college for the education of working men (still 
in existence as the Working Men’s College of London). 

As a lawyer, Ludlow acted as constant legal advisor to 
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the great 19th century organizations of self-help: labor 
unions, friendly societies, and co-operatives. 

As a co-operator, Ludlow was involved in such activities 
as helping to organize an Annual Co-operative Congress in 
England, 1869, and later an International Co-operative 
Congress in 1895. He was also one of those responsible for 
the legalization of both co-operatives and trade unions. 

One of John Ludlow’s goals was to unite the various 
organizations of self-help into one vast co-operative enter- 
prize. To this end he worked closely with such organiza- 
tions as the Co-operative Wholesale Society and the Amal- 
gamated Society of Engineers, one of the most powerful 
labor unions of the time. 

Finally, as Chief Registrar of Friendly Societies from 
1875-91, Ludlow was ina position to know more about 
labor conditions and achievements than men in even higher 
government position. His outstanding work was recognized 
and praised by such famous contemporaries as Karl Marx 
and John Stuart Mill. 

Stressing the work of John Ludlow has a two-fold sig- 
nificance: first, as stated above, he is important because 
of his personal contributions, and second, the significance 
of the self-help organizations to which he devoted his life, 
has been poorly evaluated due to the modern emphasis on 
state socialism. 

Ludlow has been almost forgotten, although recent 
historians have begun to show interest in his contributions. 
Charles Earle Raven’s work on Christian Socialism con- 
centrates on Ludlow’s work, and G. D. H. Cole’s detailed 
study of the Co-operative Movement, when compared with 
older histories, also demonstrates an increasing interest. 

This, however, is the first work of any length written 
on John Ludlow, and is the first to make extensive use of 
his manuscript autobiography, only recently available at 
Cambridge University Library. The Ludlow tracts, Gold- 
smith’s Library, University of London (chiefly pamphlets 
and periodicals), were of primary importance as were the 
Furnivall tracts in the British Museum, Ludlow Letters at 
the Working Men’s College and the Howell Collection, 
Bishop’s Gate Institute, London. 

The dissertation deals primarily with the Co-operative 
Movement, but some space is devoted to such related topics 
as the legalization and progress of labor unions and the 
development and influence of Friendly Societies. 

Microfilm $3.80; Xerox $13.30. 294 pages. 


THE PROBLEM OF 
FRENCH COLONIAL DOCTRINE, 
1890-1914: 
ASSIMILATION AND ASSOCIATION. 


(L. C. Card No. Mic 60-3044) 


Raymond Frederick Betts, Ph.D. 
Columbia University, 1958 


This dissertation sets out to discuss the changes made 
in basic French colonial doctrine between 1890 and 1914 
and to explain why these changes were made. Between 
these years, colonial doctrine was subjected to the analysis 
of a small but active group of French imperialists. Tradi- 
tionally, France held to a doctrine known as assimilation, 
the basic tenet of which was the incorporation of France’s 
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overseas possessions into the pattern of French civiliza- 
tion and French institutions. However, the feasibility of 
this doctrine was questioned by those imperialists who, 
profiting from the diminution of the anti-colonial spirit in 
France after 1890, devoted themselves to doctrinal matters. 

In the ensuing debate over doctrine, assimilation was 
rejected in theory. The new overseas empire, different 
from France’s first colonial empire, contained native 
populations whose assimilation to French ways seemed 
doubtful to the imperialists. It was deemed necessary to 
find a new doctrine more in keeping with the nature of 
modern imperialism and based on a sound native policy. 

The views of the French imperialist theorists were 
formed and supported by studies of comparative colonial 
systems, by the conclusions drawn from contemporary 
science--sociology in particular--and from the experience 
of modern French colonial officers like Gallieni and Lyautey. 

For the above reasons, assimilation was formally re- 
jected, and in its stead a new doctrine labelled “association” 
was adopted. Although association was often ill-defined, in 
essence it implied the idea of a partnership between two 
unequals, one of whom--the Frenchman--was charged with 
the gradual evolution of the overseas region along its tradi- 
tional lines of development and the other of whom--the 
native--was to supply the necessary manpower for the mise 
en valeur of the land. Association was justified on socio- 
logical, economic and military grounds. It seemed the 
suitable answer to contemporary colonial problems; it thus 
had wide appeal among French imperialist theorists. 

The dissertation indicates, however, that the doctrinal 
issue appeared to be resulved by 1914, but that, in reality, 
the practice of assimilation still continued to some extent. 
France seemed desirous of following her much vaunted 
mission civilisatrice, particularly as the imperialists 
assumed a moral responsibility was attached to the act of 
imperialism. The tendency to lean toward assimilation as 
a result of this attitude was evident. 

The doctrinal issue in France never reached national 
proportions during the years covered in this dissertation. 
Yet the handful of interested imperialists made themselves 
heard through the means of the colonial societies they had 
founded and the various colonial congresses which were 
held in France during this period. 

The dissertation falls into two major sections, the first 
of which is devoted to an explanation of the reasons for the 
rejection of assimilation, and the second of which discusses 
the nature of association and explains why this doctrine was 
accepted. Microfilm $2.90; Xerox $10.15. 223 pages. 





BRETHREN BEGINNINGS: 
THE ORIGINS OF 
THE CHURCH OF THE BRETHREN 
IN EARLY EIGHTEENTH-CENTURY EUROPE. 


(L. C. Card No. Mic 60-3642) 
Donald Floyd Durnbaugh, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr, Otakar Odlozilik 


One of the few separate religious bodies to emerge from 
the German Pietism of the later seventeenth and early 
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eighteenth centuries was a brotherhood which, transplanted 
to America, is now called the Church of the Brethren. 
Known under several names since the time of its inception - 
Neutaufer, Dompelaars, German Baptist Brethren, Dunkers - 
the church began in 1708 with the baptism of eight men and 
women in Schwarzenau/Eder, a village in the county of 
Sayn-Wittgenstein-Hohenstein. There, under the tolerant 
rule of Count Henrich Albrecht, had gathered several 
hundred religious dissenters who had been driven from 
their homes in other parts of the Germanies, France, and 
Switzerland because of their opposition to the established 
churches. 

Those who became Brethren had been influenced by the 
separatist wing of Pietism, best known as radical Pietism: 
most of them had been “awakened” by the radical Pietist 
leader, Ernst Christoph Hochmann von Hochenau (1670- 
1721). However, in Wittgenstein the group, under the 
leadership of Alexander Mack (1679-1735), became con- 
vinced that in order fully to follow the New Testament 
commandments, especially on baptism and discipline, it 
was necessary to form a brotherhood. The visit of “two 
foreign brethren,” probably Dutch Collegiants, led to the 
decision to covenant together to form a church on the 
pattern of the early Christians. 

Despite the opposition of Hochmann and other radical 
Pietist leaders, and despite severe suppression experienced 
by many of the Brethren, the movement grew. A large 
congregation developed in Wittgenstein, another was formed 
in Ysenburg-Btidingen-Marienborn, and members were won 
in other places in Germany and Switzerland. In 1715 the 
Marienborn group was forced to migrate to Krefeld on the 
Lower Rhine, in which area they found further converts. 

In 1719 twenty Brethren families from Krefeld decided 
to migrate to Pennsylvania, where, after becoming estab- 
lished, they experienced considerable expansion in numbers 
during 1722-1723. In 1720 the Wittgenstein congregation 
migrated to Friesland, and then in 1729 also crossed the 
ocean to settle in Pennsylvania. Other Brethren members 
followed, and by 1735 the church, with some few exceptions, 
had entirely left Europe. 

The Church of the Brethren represents a juncture of 
radical Pietist ideals with the principles of Anabaptism. 

To a large measure, the Brethren discarded the radical 
Pietism from which they had come and adopted the Ana- 
baptist tradition, although certain of their characteristics 
can be understood as part of their radical Pietist heritage. 
They decided against merging with the contemporary 
descendants of the Anabaptists - the Mennonites - because 
of difference in views on the correct method of baptism, 
and because they found the Mennonites to have accomodated 
themselves too much to the world and to have lost the zeal 
of their seventeenth-century forefathers. An analysis of 
Brethren beliefs, and a study of their close historical 
contact with Anabaptism, leads to the conclusion that the 
early Church of the Brethren must be thought to have come 
about by rejection of radical Pietism and acceptance of the 
Anabaptist view of the church. 

Microfilm $2.65; Xerox $9.25. 204 pages. 
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PHILADELPHIA’S MARITIME COMMERCE 
WITH THE BRITISH EMPIRE, 1783-1789. 


(L. C. Card No. Mic 60-3643) 


Rezin Fenton Duvall, Ph.D. 
University of Pennsylvania, 1960 
Supervisor: Professor Richard S. Dunn 

This dissertation is a case study to test Merrill Jensen’s 
revision of John Fiske’s interpretation of the “critical 
period.” An analysis of the most important aspect of for- 
eign commerce of the leading port in the new American 
nation is made, to see if the development of that commerce 
supports, contradicts, or modifies Jensen’s thesis that 
American commerce experienced vigorous and healthy 
growth during the Confederation. This study also seeks to 
throw light on the conduct and character of commerce after 
the Revolution, on the participation of various merchants 
in that postwar trade, and on the efforts of these merchants 
to bridge the Revolutionary cleavage by re-establishing 
commercial contacts with the British Empire. 

As a basis for comparison with these postwar years, 
Philadelphia’s commerce with the British Empire on the 
eve of the Revolution is summarized in chapter one. The 
next chapter relates the ways in which these commercial 
contacts were maintained during the war. Chapter three 
delineates the legal framework established to govern the 
postwar commercial relationship. The interchange which 
burgeoned between Philadelphia and British-occupied New 
York in 1783 is depicted in chapter four. Chapters five, 
six, and seven recount respectively Philadelphia’s trade 
during the Confederation with British North America, with 
the British West Indies, and with the British Isles. These 
chapters discuss the commodities, their carriers, the 
owners of these cargoes and carriers, and the merchants 
and the various British ports which were most active in 
these trades. 

The study is based largely upon official data. Scattered 
fragmentary records detailing vessel and cargo entries at 
the port of Philadelphia in the 1780’s have been pieced 
together in an effort to develop a comprehensive and accu- 
rate statistical foundation to support the evaluation of 
Philadelphia’s trade. 

The picture which emerges from these records is one 
of healthy recovery. In spite of the depression and dislo- 
cations which followed the Revolution, the volume of Phila- 
delphia’s British trade for the years 1783 through 1789 
approximates prewar averages. The depression was ending 
by 1787 and the volume of this trade was rising at the close 
of this period. At the same time, the greater freedom 
resulting from independence was actively exploited by the 
mercantile community of Philadelphia in the development 
of non-British trades. 

The official records upon which this study is based do 
not support Jensen’s claim that trade with England continued 
to constitute the bulk of American trade after the Revolution; 
the relative decline of British trade in the total commerce 
of Philadelphia and the marked diminution in her exports 
to England argue against his contention. Nor do these rec- 
ords agree with his statement that American trade with 
the West Indies, and its carriage, remained the same after 
the war; the carriage of the postwar trade was clearly 
transferred from Philadelphia to British vessels and the 
West Indies assumed much more importance as middlemen 
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between England and America than they had before the war. 
These records do not confirm his assertion that the British 
decrees regulating America’s trade with the West Indies 
were for the most part ineffective; in the case of Phila- 
delphia, the need for evading these restrictions was less- 
ened because the cargoes of her interchange with the West 
Indies were for the most part lawful cargoes and were 
carried in British vessels, but the effect of these restric- 
tions was to transfer the carriage, and the building of the 
carriers of this trade, from Philadelphia to the British 
Empire. 

Apart from these modifications, the evidence of these 
records supports Jensen’s interpretation. Philadelphia’s 
maritime commerce with the British Empire recovered 
strongly and swiftly during the Confederation. 

Microfilm $6.55; Xerox $23.40. 516 pages. 


THE FIRST PARTITION OF THE 
POLISH- LITHUANIAN COMMONWEALTH, 
1762-1773. 


(L. C. Card No. Mic 60-3090) 


Herbert Harold Kaplan, Ph.D. 
Columbia University, 1960 


The obvious explanation for the partition of Poland is 
that she was socially, economically, and politically weak. 
This is too simple and general an answer to the queries, 
of “How did it happen?” “Why did it take place?” and 
“Were there any alternatives ?” 

The weaknesses of Poland in the Eighteenth Century 
prevented her being counted a great Power, but her location 
made her important. Complex diplomatic intrigue fre- 
quently involved her as the pawn of the great Powers and, 
more tragically, as a battlefield. The death of a king 
brought serious troubles, because the constitution provided 
for an election of a new king. The election contest often 
changed into a struggle of one Power vying with another 
for ascendancy in Poland. This happened in 1697, 1733, 
and 1764. After each election Poland suffered internal and 
external pressures which sometimes added to her glory or 
undermined her strength. Those events following the elec- 
tion of 1764 resulted in dismemberment of vital territories 
at the hands of Russia, Austria, and Prussia. 

After April 1764 no one doubted that Stanislas Augustus 
Poniatowski would be elected King of Poland. At the end of 
1764, in the eyes of Europe, Poland seemed to be exclu- 
sively dominated by Russia and Prussia. Within two years, 
however, this image radically changed. The deeply rooted 
traditions of Poland conflicted greatly with the politics of 
Russia. The Diet of 1766 climaxed the struggle but the 
results of the Diet did not satisfy the maximum programs 
of either the leading protagonists. 

The struggle was to continue. For Catherine the Dissi- 
dents had to be made the equal of the Catholics in all 
temporal and spiritual matters. The results of the Diet 
of 1768 resolved the Dissident question, and reduced Poland 
almost to the status of a Russian province. 

Several Powers looked jealously upon Catherine’s 
ascendancy. Turkey was the first to voice disapproval. 
She demanded that Russian troops evacuate Poland to insure 
the permanency of the peace. Russia obliged the Porte. 
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The explosive reaction to the Treaty of 1768 by the 
self-appointed confederates, who had decided to defend the 
Catholic faith and expel the Russians from Poland, clearly 
showed the lack of political insight the Russian Court had 
about Polish traditions. The confederates precipitated 
events which brought ruin to Poland -- the outbreak of the 
Russo-Turkish War and the dismemberment of their 
country. The civil war in Poland created the delicate 
situation of neighboring Powers taking measures to insure 
the security of their frontiers. The Austrian military 
cordon was the first, and when it was extended deeper into 
the small but rich territory lying south of Cracow, and the 
Imperial Eagle became a permanent mark, the first step 
in the partition of Poland was made. 

There was no legal or moral basis for the Austrian 
Court’s claim of “reincorporating” territory which had 
passed out of its hands approximately 350 years before. 
Nor was there any legal or moral basis to the claims of 
Russia and Prussia. It was a simple issue of aggrandize- 
ment executed by the force of arms. 

The answer to why Poland was partitioned is to be found 
in the Austrian seizure, reinforced as it was by Austria’s 
partial mobilization of troops; Prince Henry’s visit to 
St. Petersburg, and his return home; and the efforts of 
Chernyshev and Orlov to undermine Panin’s dominant posi- 
tion in directing Russian foreign policy, and their desire 
to execute the long-desired military expansionist program. 

The principal contribution of this study has been to show 
the pragmatic relationship between great Power politics 
and Poland for which an extensive discussion of the Diets 
was necessary. 

Microfilm $5.05; Xerox $18.00. 396 pages. 


THE BENGAL INDIGO DISTURBANCES, 1859-1862: 
A STUDY IN THE ORIGINS 
OF POLITICAL ACTIVITY IN MODERN BENGAL. 


(L. C. Card No. Mic 60-3664) 


Blair Bernard Kling, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Holden Furber 


This is a detailed study of a successful peasant uprising 
against the European indigo planters of Lower Bengal be- 
tween 1859 and 1862. The primary sources used were 
Government records, private correspondence, contem- 
porary periodicals and missionary reports. Two major 
problems are considered: How did this disturbance effect 
the development of political activity in Bengal; and, what 
position did the Government take in this conflict between 
British settlers and Indian peasants ? 

From its beginning in the late eighteenth century the 
system of planting and manufacturing indigo dye in Bengal 
was economically unsound. Competing with food crops for 
land, indigo became proportionately less valuable in com- 
parison to rice as the population of Bengal increased. Until 
1859 Bengal was the most neglected province in British 
India, and the planters were free to force the cultivation of 
their uneconomic product. When the Government began to 
reform the administration of Bengal and to take an interest 
in the welfare of the peasants, the termination of the system 
became emminent. 
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While the planters held sway in the countryside, the 
British mercantile community, whose wealth derived 
largely from indigo, exercized a powerful influence on 
Government policy in Calcutta. But the mid-nineteenth 
century witnessed the growing influence of rival pressure 
groups--the missionary societies and the Western-oriented 
Bengali intelligentsia. Racial animosity, inflamed during 
the Mutiny, added to cultural and exonomic discord and led 
the Bengalis of Calcutta to oppose the British setters, who 
became the first targets of anti-colonial sentiment in 
Bengal. 

Confident in the support of both the Government and the 
urban Bengali community, and led by small landholders, 
missionaries, and Calcutta-educated Indian lawyers, the 
peasants renounced the forced cultivation of indigo. From 
Dacca to Murshidabad the indigo cultivators formed com- 
binations and refused to fulfill their indigo contracts. When 
the planters, using armed mercenaries, tried to force them 
to sow, the peasants defended themselves and petitioned the 
Government for aid. 

In the formulation of Government policy the capable 
Lieutenant Governor of Bengal, J. P. Grant, was allied 
with Sir Charles Wood, Secretary of State for India, on the 
side of the peasants and against Lord Canning, the Viceroy, 
who sympathized with the planters. In 1860 the Governor 
General’s Council passed a temporary law to enforce indigo 
contracts by criminal proceedings. But Grant thwarted 
the planters by replacing pro-planter magistrates with 
impartial and judicious officers. The peasants were astute 
enough to win their cases in the new courts, and the planters 
suffered heavy losses. When, in 1860, a commission inves- 
tigated the system and reported against the planters, the 
final outcome was no longer in doubt. 

In desperation, the planters turned their powers as 
landlords against the peasants, but again the peasants pre- 
sented their cases skillfully, and forced a revenue settle- 
ment based upon the Rent Act of 1859, the first settlement 
in Bengal since that of 1793. Finally, the planters sought 
revenge by prosecuting a missionary, James Long, who 
had lent his name to the publication of an anti-planter 
Bengali drama. Although the planters won, the vindictive 
trial cost them all remaining public sympathy. 

Three major conclusions are drawn: First, the peas- 
ants, with the support of the Bengali intelligentsia and the 
missionaries, were able to take advantage of the judicial 
and administrative reforms of the Government. Second, 
the indigo disturbances accelerated the pace of Bengali 
political development and bound it to the cause of economic 
and social justice. Third, in placing the welfare of the 
peasants above the demands of British capitalists, the 
Government took a course of action revolutionary in India 
history, forshadowing the day of substantial Government 
support for rural welfare. 

Microfilm $6.45; Xerox $22.95. 506 pages. 
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ZINOVIEV ON THE PROBLEM 
OF WORLD REVOLUTION, 1919-27. 


(L. C. Card No. Mic 60-3096) 


William Korey, Ph.D. 
Columbia University, 1960 


The early history of the Communist International is 
associated with the name of Gregory Zinoviev, the chair- 
man of its Executive Committee. Lenin’s closest collabo- 
rator during World War I and one of the most prominent 
leaders of Soviet Russia, he was, until 1926, the principal 
spokesman of the Bolshevik Party on “world revolution.” 

A struggle for power with Stalin during 1926-27 ended in 
defeat and in his removal from the Party. 

This is a study of Zinoviev’s views on “world revolution” 
from the founding of the Comintern in 1919 to his political 
defeat in 1927. It is divided into four parts, each corre- 
sponding to a specific period of time. Part I examines the 
roots of Zinoviev’s conceptions on “world revolution” prior 
to the establishment of the Comintern and during 1914-18. 
Part II deals with his thinking during 1919-20, when the 
powerful sweep of revolutionary movements in great parts 
of Europe and Asia encouraged Zinoviev to believe that an 
International Soviet Republic would soon emerge. Part III 
concerns his thinking during 1921-23, a period charac- 
terized, generally, by the decline of the revolutionary 
upsurge and the receding of his earlier apocalyptic vision. 
Part IV covers the period 1924-27 during which economic 
stabilization both within and without Russia was accom- 
panied by a profound concern, on Zinoviev’s part, with 
those Stalinist policies that seemed to him to portend the 
“Thermidorean” degeneration of Bolshevik rule and the 
betrayal of “world revolution.” 

In each of the four parts, analysis is made of Zinoviev’s 
thinking on three broad topics: 1) the character and direc- 
tion of major social and economic forces on a world level; 
2) the preconditions, processes, and anticipated results of 
revolutions in individual countries; and 3) the relationships 
between the Soviet state (and its ruling Party) and revolu- 
tions abroad. The topical analysis is followed in the last 
three parts by an evaluation of the extent and nature of 
modifications of his initial conceptions. 

Throughout the period 1919-27, Zinoviev held to the 
view that the prevailing “epoch” was an “epoch of world 
revolution.” The cornerstone of this conception was his 
belief that capitalism was a “dying” system. During 
1924-27, he modified this belief but slightly, i.e., for short 
periods of time, a “dying” capitalism might recuperate and 
make limited progress. His conception of preconditions of 
“proletarian” revolution went through far more serious 
modifications. From an orientation predominantly deter- 
minist in character, Zinoviev moved, in successive stages, 
to a position that was predominantly voluntarist. Corre- 
spondingly, he evidenced an increasing interest in the 
technical aspects of the process of revolution, i.e., the 
conscious planning and preparation of the seizure of power. 

The role of the Russian Communist Party in furthering 
revolutions abroad, over the course of the period 1919-27, 
was increasingly enhanced in his thinking. If the role of 
the Soviet state, on the other hand, was reduced for a 
limited time, he continued to cling throughout 1919-27 to 
his initial view: in the future the Red Army would justifi- 
ably engage in a revolutionary war against capitalist states. 
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The least modification was made in Zinoviev’s discus- 
sion of what for him was the key question: Can a Soviet 
régime in Russia, by its own efforts, survive and create 
a socialist society? He was pessimistic about the possi- 
bility of survival for more than a few years (initially, for 
more than a few weeks) without revolutions abroad, and 
he was convinced that a complete socialist society could 
not be created in technologically backward Russia if the 
advanced countries did not come under Communist rule. 
His inflexibility in dealing with this question eventually 
led to his isolation from the Party leadership and his 
ultimate defeat. 

Microfilm $4.45; Xerox $15.75. 348 pages. 


THE AMERICAN REVOLUTION 
AND THE BRITISH PRESS 


(L. C. Card No. Mic 60-3112) 


Solomon Lutnick, Ph.D. 
Columbia University, 1960 


Although freedom of the press was not completely 
established in Britain during the era of the American Revo- 
lution, publications printed whatever they desired, and as 
a rule government harassments were both infrequent and 
ineffective. 

From the first reports of the battles of Lexington and 
Concord in 1775 to the day almost seven years later when 
the North ministry of George III was driven from power, 
most British newspapers and magazines were opposed to 
their government and its policies in America. The London 
press was dominated by editors owing allegiance to the 
Wilkes, Pitt, Burke, and Fox factions in Parliament. And 
because provincial publications were scissor-and-pastepot 
imitations of their London counterparts, the great metrop- 
olis was able to reach all of England with its opposition 
views, while the country, where the Tory elements were 
strongest, had almost no journalistic influence. 

With the majority of the press blaming the government 
for the war in America (and asserting that the rebels could 
not be subdued unless Britain purchased a Pyrrhic victory), 
the ministry attempted to combat this unfavorable climate 
by pensioning into existence a press that would defend its 
every action. Thus in late 1776, the Morning Post was 
brought over to the ministerial stand when its editor, 
Edmund Bate, was granted the pension left vacant by the 
death of David Hume. The Morning Herald was later cre- 
ated with funds supplied by the Bedford interests which 
supported Lord Sandwich. 

In the first years of the American Revolution the British 
press reflected clearly the unpopularity of the war. A train 
of articles, letters, and reports, stressing the difficulties 
the armed forces were having in filling their ranks, the 
adverse effect of the war upon the economy, and even the 
justice of the American cause, received widespread pub- 
licity. As a consequence, “peace and conciliation” was one 
of the major themes of the period. But it was understood 
that so long as the Americans insisted upon independence 
all dreams of reconciliation would fail. 

When France entered the struggle in 1778, Britons 
swiftly rallied to support their government in this new war 
against “Perfidious Gaul.” The belief that America could 











now be beaten in Europe gained wide credence. A French 
defeat supposedly would rob America of her oniy effective 
ally and force the rebels to sue for peace. But the subse- 
quent addition of Holland, Spain, and the Armed Neutrality 
nations to the ranks of the enemy convinced most editors 
that barring an unexpected miracle, America was lost. 
The final coup at Yorktown-- like that of Saratoga four 
years before-- was expected in most quarters of the oppo- 
sition press. The redcoats had fought well; but their com- 
manders had not only been outgeneralled in the field, but, 
still worse, they had been betrayed at home by the inept 
leadership of George III and Lords North, Germaine, and 
Sandwich. Britain, it appeared, had as much to do with 
losing the war in America as the Americans had in win- 
ning it. Microfilm $4.80; Xerox $16.90. 373 pages. 


SPRINGFIELD, MASSACHUSETTS, 
AND THE CIVIL WAR. 


(L. C. Card No. Mic 60-3469) 


John Francis Mitchell, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Kenneth A, Bernard 


In 1850, Springfield, the most important town in Western 
Massachusetts, was growing rapidly as a result of the in- 
dustrial opportunities provided by the recent completion of 
railroad connections with Boston, New York and Albany. 
The community was largely of old New England stock, and 
was made up of people who were moderately conservative 
in their political convictions. Slavery was generally dis- 
approved, but abolitionism was likewise unpopular. John 
Brown had just left the community, his three-year resi- 
dence having had no marked influence on the town or its 
citizens. 

In the presidential campaign of 1852, the Springfield 
Daily Republican, a newspaper which accurately reflected 
the community’s opinions, expressed decided disapproval 
of slavery, opposition to continued agitation of the issue, 
and, at the same time, resistance to further aggression by 
the Southern proponents of the institution. Two years later, 
Springfield Daily Republican editor Samuel Bowles, moved 
to action by the passage of the Kansas-Nebraska Act and 
the decay of old party loyalties, began to exert all his 
influence to help establish a new political party which would 
have but one major policy: opposition to the further exten- 
sion of slavery. The successful establishment of the 
Republican party in Massachusetts by 1856 was, in part, 
attributable to his efforts. 

During the next four years, the community became 
convinced that slavery was the most important political 
issue of the period, and likewise it became confident that 
the Republican party would soon achieve control of the 
national government. Since Springfield citizens refused to 
credit Southern threats of secession, they expected an early 
and satisfactory settlement of the slavery controversy. 

When the war came, Springfield bore its full share of 
the burden. The military units most closely connected 
with the community were the Tenth, Twenty-Seventh, 
Thirty-Seventh and Forty-Sixth Massachusetts Infantry 
Regiments. These regiments performed well in the field, 











The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





HISTORY 865 





and the first three had high casualty rates. More than 
2500 Springfield men served in the armed forces during 
the war. 

At home, Springfield’s most important contribution to 
the welfare of the soldiers was the establishment of the 
Soldiers’ Rest. This was a center where comfort and 
medical care were dispensed to soldiers who, on their way 
to their homes in various parts of New England, came 
through this important railroad junction in great numbers. 
Thus, Springfield’s greatest effort in aid benefited the 
soldiers of other communities. 

Not only was Springfield strong in its support of the 
war effort; it firmly supported the Lincoln administration 
as well. Although there was a minor current of anti- 
Lincoln radicalism which found expression in the Spring- 
field Daily Union, nevertheless all the major controversial 
policies of the Administration were supported by the com- 
munity, and even the Union abandoned its criticism by 
December of 1864. 

One of Springfield’s most important contributions to 
victory was the production by the Springfield Armory of 
nearly a million rifled muskets, model of 1855. The 
Armory began the manufacture of this musket on a small 
scale on the eve of the war, and increased production to a 
peak rate of 26,000 per month by October of 1863. This 
industrial achievement might have been applied to a more 
modern weapon, but for the conservatism of the successive 
Chiefs of Ordnance. 

Thus, having played a part in the development of the 
prewar crisis, Springfield made significant contributions 
during the war in military service, in care for the sick and 
wounded soldiers, in political support of the Lincoln admin- 
istration, and in the production of essential weapons. 

At the war’s end, Springfield rejoiced briefly, and then 
mourned deeply the death of the President whom it had 
faithfully supported. 

Microfilm $3.30; Xerox $11.50. 253 pages. 





THE MOROCCAN POLICY 
OF BETHMANN-HOLLWEG, 1909-1912. 


(L. C. Card No. Mic 60-3673) 


Joanne Stafford Mortimer, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr, Lynn M. Case 


“The Moroccan policy of Bethmann-Hollweg, 1909-1912” 
is a study of the German chancellor’s role in the Moroccan 
question from the time he assumed his office until the 
conclusion of a treaty solving the issue. Not only have the 
published sources of the European powers been used, but 
also the microfilms of the German foreign ministry ar- 
chives contained in the Public Record Office in London. 
Therefore, more information has been obtained than has 
hitherto been incorporated in a study of this problem. 

During the three years under consideration, the chan- 
cellor experienced a number of changes in the relations 
between France and Germany over Morocco. When Beth- 
mann became chancellor in July 1909, Franco-German 
relations in regard to Morocco were calm due to the agree- 
ment signed in February 1909. During the first months of 





his chancellorship, Bethmann tried to execute the terms of 
the agreement in all good faith, but this policy became 
increasingly difficult since affairs concerning Morocco 
steadily deteriorated. In the spring of 1911 France sent 
re-enforcements to that country and also occupied the 
capital, Fez. This action precipitated a crisis. 

The German answer to the French move was sending 
a ship to Agadir--an action which the chancellor agreed to 
only when convinced that this was the sole method by which 
France could be forced to grant Germany what she would 
consider adequate compensation. The Agadir incident in 
its turn occasioned reactions in France and Great Britain 
(including an unfriendly speech by Lloyd George). The 
German plans had to be revised as a result of the reper- 
cussions in both these countries and tempers became short 
among the formulators of German policy. During the un- 
easy period, Bethmann acted as a mediator and conciliator 
between Kiderlen, his secretary of state for foreign affairs, 
and William II. He worked for a peaceful solution, but one 
which nonetheless would not sacrifice Germany’s honor. 
After lengthy negotiations, two treaties were concluded: 
one gave to France a virtual protectorate over Morocco, 
the other compensated Germany for France’s increased 
authority in that country by granting her territory in the 
French Congo. 

The chancellor’s problems did not cease, however, with 
the signing of the treaties, it was he who had to face and 
calm irate public opinion as expressed by delegates in 
the Reichstag. This task he accomplished but only after 
meeting his critics half-way in their attitude toward 
England. Microfilm $3.25; Xerox $11.50. 252 pages. 


CANADA AND THE ANGLO-AMERICAN 
ANTI-SLAVERY MOVEMENT: 
A STUDY IN INTERNATIONAL PHILANTHROPY. 


(L. C. Card No. Mic 60-3674) 


Alexander Lovell Murray, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. Roy F. Nichols 


This thesis describes the efforts of Canadian, British 
and American philanthropists to aid the fugitive slaves who 
escaped to Canada prior to the Civil War. Its purpose is 
to demonstrate, within the disciplining framework of one 
aspect of the anti-slavery movement, the premise that the 
agitation against American slavery was an Anglo-American 
not a purely American phenomenon. 

An attempt is also made to determine to what degree 
Canadians were influenced by the anti-slavery attitudes of 
those Anglo-American abolitionists or by their own role 
as protectors of fugitive slaves. 

Canadian anti-slavery sentiment appears to have de- 
veloped, to a large extent, independent of Canada’s role as 
a fugitive slave haven. It was based upon both a pride in 
the abolition of British slavery and universal Christian 
objections to slavery. While a few protested against the 
influx of Negroes, Canadians generally were indifferent or 
proud of the protection which their country offered to these 
fugitives from American oppression. Similarly, British 
abolitionists rejoiced in the slaves’ arrival upon free British 
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soil where they could demonstrate the Negro capacity for 
self-reliance. So confident did the British become of the 
Canadian “City of Refuge,” that they tended to take it for 
granted. American abolitionists, conversely, grew in- 
creasingly extravagant in their praise of Canada as a 
haven for the oppressed. 

American and British abolitionists aided the fugitives 
in Canada as early as 1839. This aid took three basic 
forms: short-term aid for the destitute refugees; farm- 
land sold to them at cost; permanent teaching and preach- 
ing missions. By 1846, a chaotic patchwork of organiza- 
tions provided the first and third types of aid. Increasingly, 
after 1846, the American Missionary Association cen- 
tralized and co-ordinated these activities with considerable 
success. The British-American Institute, after six years 
of steady progress, began to decline, due to bad manage- 
ment. The Buxton Settlement overcame initial opposition 
to make a promising beginning in 1849-50. 

Although after 1820, American slaveholders continually 
attempted to recover fugitive slaves from Canada, they 
succeeded in only one case, before 1850. The watchful 
agitation of the Anglo-American abolitionists, combined 
with the reluctance of the British Government, made it 
clear that slaves were not to be recovered through the 
device of criminal extradition. 

The passage of the Fugitive Slave Bill gave a new dimen- 
sion to Canada’s relationship with the anti-slavery move- 
ment, for overnight she became the only safe resting place 
for passengers on the Underground Railroad. 

More Canadians became active abolitionists; most 
Canadian churches condemned “fellowshipping” with 
slavery-condoning Americans. The consequent decade of 
agitation encouraged Canadians to see slavery as the issue 
of the Civil War. The waves of Negroes fleeing to Canada 
intensified the established attitudes of Canadians, Ameri- 
cans and Britons towards Canada’s role as a fugitive slave 
haven: Canadian Negrophobes and American slaveholders 
grew more critical; all abolitionists became more aware 
of Canada’s unique place in the anti-slavery movement. 

Aid extended to the fugitives was increased greatly. 
The Anti-Slavery Society of Canada used money collected 
in Great Britain to give immediate help to the destitute. 
The American Missionary Association with its related 
schemes and the British-American Institute did little good, 
because of internal mismanagement and the opposition of 
the fugitives themselves. The Buxton Settlement and the 
Colonial Church and School Society were extremely suc- 
cessful in land settlement and education respectively. 

Southern slaveholders attempted to kidnap escaped 
slaves, as well as to force the Federal Government to 
arrange for the legal recovery of their “property.” But 
no attempt to extradite a slave, was made until 1860-61. 
The successful agitation against the surrender of John 
Anderson demonstrated, on the eve of the Civil War, the 
trans-Atlantic character of the anti-slavery movement. 

Microfilm $7.65; Xerox $27.25. 602 pages. 





PORTLAND, MAINE, AND THE GROWTH OF 
URBAN RESPONSIBILITY FOR HUMAN WELFARE, 
1830-1860. 


(L. C. Card No. Mic 60-3472) 


Constance Carolyn Murray, Ph.D. 
Boston University Graduate School, 1960 
Major Professor: Warren S. Tryon 

Traditionally, the years from 1830 to the Civil War have 
been characterized as the high point of individualism in 
America. One could act with little restraint from govern- 
ment, and self-reliant citizens worked to develop the poten- 
tiality of each man. 

To men of Portland, Maine, a typical, small New Eng- 
land city, this view might have seemed neither accurate 
nor desirable, for as its population almost doubled so did 
the power of the government expand to regulate more 
closely the lives of the citizenry. The freedom of the indi- 
vidual was not the goal of this generation’s activities. It 
appeared much more important to insure the prosperity of 
the city, to train the people for citizenship, to maintain 
morality and to further the welfare of the whole society. 

To attain desired goals, group action and the authority 
of the government were essential. City records, news- 
papers, municipal reports and the writings of the citizens 
show little concern over the rising power of the city. The 
inhabitants, although expressing some dismay over the tax 
burden, accepted the changes as justified if they contributed 
to the betterment of all. 

Protection of the citizens was a prime responsibility of 
the city, a first care the problem of fire. Traditional 
volunteer companies gave way to a city-equipped and paid 
department, headed by a Chief Engineer, a full time em- 
ployee. Good behavior and discipline were exacted of 
members and by 1860 the only right retained by the indi- 
vidual was the privilege to volunteer to serve. 

As mobs appeared, delinquency increased and old pat- 
terns of behavior broke down, a feeling of helplessness led 
to an end to the volunteer citizens’ watch and the institution 
of a police force. Pressure from the city led to a state 
reform school and a truancy law, the expression of a hope 
that early treatment might restore the youth, so the city 
would not be deprived of their potential contributions to its 
economic and social well-being. 

A drive to protect citizens against the ravages of dis- 
ease led to legislation to insure cleanliness of the streets 
and the proper disposal of garbage and wastes. A city 
hospital, however unsatisfactory its use, was added to the 
institutions under the city’s care. Even after death, laws, 
ever more strict, governed the burial of the citizens. 

Desire for services, as well as for protection, added to 
the authority of the government. Portland’s reputation 
demanded that it provide lights, paved and numbered streets 
that were orderly and safe for pedestrians. People also 
asked for parks for rest and refreshment of mind in the 
midst of the hustle of an urban community. The services 
cost money and required the supervision of experts. 

A traditional responsibility was to care for the poor. 
Portlanders saw no gain to the city in providing change for 
the hopeless poor. Unfortunates who might be aided with 
profit were helped by private organizations increasingly 
professional in methods. A City Mission and a Ministry 
at Large, working with the city, approached a modern 
welfare department in techniques. 
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Before 1860, two major reforms stirred the city. The 
temperance groups moved toward prohibition under the 
leadership of Neal Dow, whose practices, as Mayor of 
Portland, showed little respect for the individual. Freedom 
of opinion was not encouraged as anti-slavery groups de- 
veloped. The city would educate negro citizens for civic 
purposes, but the government, aware of vital commercial 
ties with the South, did not dare to do otherwise than check 
the radical tendencies of the reformers, so that the welfare 
of the city might not suffer. 

Thus city growth led to laws, institutions and personnel 
who increasingly restricted familiar freedoms of the small 
Maine town. Microfilm $5.85; Xerox $20.75. 457 pages. 


CHRISTIAN DEMOCRATS AND 
FOREIGN POLICY IN FRANCE, 
1919-1950. 


(L. C. Card No. Mic 60-3124) 


John C. Olin, Ph.D. 
Columbia University, 1960 


This study examines the foreign policy views and the 
accompanying action of the French Christian democrats 
from the end of the first World War down to the launching 
of the Schuman Plan in 1950. It was in this period that the 


Christian democrats in France elaborated a characteristic 
outlook and doctrine relating to foreign policy questions 
and it was during this time that they became effectively 
organized and significantly active on the political stage. 

In 1919 Marc Sangnier undertook his memorable crusade 
for Franco-German reconciliation and for peace among the 
peoples; in 1950 Robert Schuman made his famous proposal 


for a supranational European community. The one event 
heralds a new departure in Christian democratic thought 
and a new orientation in liberal Catholic opinion in France; 
the other announces a new and important stage in the evolu- 
tion of France’s foreign policy; and together they mark an 
era in which Christian democratic internationalism appears, 
expands, and contributes to the formulation of governmental 
policy itself. 

In analyzing this development - this elaboration and 
adaptation of an internationalist approach -, attention is 
centered on the three most important political formations 
of the French Christian democrats during this time: 
Sangnier’s Jeune République, the pre-World War II Parti 
Démocrate Populaire, and the post-World War II Mouve- 
ment Républicain Populaire. In each case a certain dif- 
ference in aim, application, and mode of operation can be 
noted. The internationalism of Sangnier and the Jeune 
Republique was above all the great ideal of human fraternity 
and their action was primarily a crusade to awaken con- 
sciences and to stir spirits toward the realization of this 
ideal. The Parti Democrate Populaire, on the other hand, 
formulated a juridical doctrine of the international com- 
munity and a concept of federalism which were joined at 
the practical level with a more traditional attitude toward 
concrete foreign policy problems and were expressed in 
only a limited way in the party’s parliamentary life. When 
one comes to the Mouvement Républicain Populaire imme- 
diately after the Liberation it is more difficult to see the 
evidences of an internationalist approach, but by 1947 the 




















movement emerged as an ardent proponent of a united 
Europe and two of its most prominent members, in their 
capacity as Minister of Foreign Affairs, directed French 
policy itself toward this goal. 

The unity and progress reflected in this development is 
less the undaunted march of a specific ideology than the 
expansion of an attitude toward the international scene and 
the adaptation of that attitude in a practical program. In 
this process both the dynamic idealism of the Jeune Répub- 
lique and the more cautious internationalism of the Parti 
Democrate Populaire represented a “breakthrough” and 
served, each in its own way, as an experience for others 
and as a broadening influence in Catholic France. And 
this development has its continuity and, in a sense, its 
climax in the period after the second World War in the 
European policy of Schuman and the Mouvement Républicain 
Populaire. Many factors played a part in this political evo- 
lution which was not without interruption and deviation. 

It was, nevertheless, a real development. The movement 
constituted a significant achievement by the French Chris- 
tian democrats. 

Microfilm $2.70; Xerox $9.45. 206 pages. 











THE PAPAL AGGRESSION OF 1850: 
ITS BACKGROUND AND MEANING. 


(L. C. Card No. Mic 60-3130) 


Walter A. Ralls, Ph.D. 
Columbia University, 1960 


This study has investigated the causes for the great 
outburst of no-popery feeling in 1850 occasioned by the 
restoration of the Roman Catholic hierarchy in England. 
Termed the “Papal Aggression,” it was met by prolonged 
protests from nearly every level of English society. 
National political leaders (with Russell most prominently 
active), religious spokesmen for Church and Dissent, 
various local civic groups, nearly every shade of the press, 
all were vocal in declaring the injury and their own resent- 
ment. Over seven thousand public meetings of protest were 
held and some million signatures were collected for more 
than three thousand petitions to the Crown. From late 
October 1850 until the Great Exhibition of the next spring, 
no event rivaled its continued fascination for an apparently 
mesmerized public. 

Upon investigation, however, the English Catholics con- 
stituted no monolithic structure. There were deep fissures 
between the old hereditary Catholics and various new 
groups within their faith. Prominent converts had decided 
ideas about the way Catholicism should propagate its faith 
in England, the style of services it should employ, and 
especially, the support that should be given to the aim of 
converting all England to their faith. The ritual and archi- 
tecture of A. W. Pugin, the monastic orders supported by 
Ambrose Phillips de Lisle, the doctrinal position taken by 
Newman and the Oxford converts, the missionary work of 
such foreigners as Fathers Gentili and Barberi brought 
Catholicism to the public attention in a way not seen before. 
Especially noticeable was the work of Nicholas Wiseman. 
Under him the Dublin Review sharply challenged the estab- 
lished protestantism of the country. The old Catholics 
doubted the wisdom of much of this activity, but were 
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silenced by an energetic papacy which shared the enthu- 
siasm of these others for the conversion of England. 

The Irish immigration also materially changed the 
composition of Catholicism in this period. By 1850 they 
constituted over half of the nearly million Catholics in 
England. The Protestant poor found them an irritatingly 
alien force, competing economically, and culturally unas- 
similated. The Tablet under Frederic Lucas proclaimed 
the necessity for England and Irish Catholics working 
together. When one considers the importance Irish affairs 
occupied in the politics of the 1840’s, the growing hostility 
toward Catholics in England seems an almost inevitable 
result. Gone were the old days of supercilious toleration 
of a timid and politically unambitious English Catholicism. 

The manner in which the new hierarchy was announced 
caused much alarm. Wiseman, the first archbishop, had a 
weakness for pompous eloquence, and the language of his 
first Pastoral to the English Catholics could hardly have 
aroused more animosity among the Protestants. In addi- 
tion, the English were rapidly developing a kind of patri- 
otism since 1848 best described as Palmerstonian. When 
Pius IX identified himself in 1850 with the reactionary 
forces of Austria and Naples, he made more difficult the 
acceptance by the Protestant majority in England of any 
such conspicuous public action as his dividing of England 
into Catholic dioceses, with Westminster selected as the 
title of the archiepiscopal see. 

Another ingredient was the fact that the Protestant 
churches were foundering in 1850. The Established Church 
was made conscious again of its insecure settlement of the 
old question of proper relations between church and state 
when the Gorham Judgment was announced earlier in 1850. 
The Puseyite ritualists were extraordinarily galling to all 
other parties of the Church, and a constant reminder that 
many distinguished Oxford Tractarians had chosen Rome. 
These scars were still raw in 1850, and much of the protest 


against the papal action shows its real roots in the bitter- 


ness felt toward the Oxford Movement. The Liberal party 
in the Church had increased the element of anxiety by 
bringing into question the doctrine and authority of tradi- 
tional Christian orthodoxy. German theology and textual 
criticism, plus the work of geologists and proto-evolu- 
tionists were all being felt by 1850. Dissent was insecure, 
torn by factional disputes, and in the case of two sects 
(the Methodist and Baptists) actually in numerical decline. 
All these fears and wounded feelings found release in 
attacking a Catholic church seemingly girding itself for a 
renewed challenge to the Protestant majority. 

The agitation of the nation caused Russell’s government 
to make the Ecclesiastical Titles Bill one of the principle 
issues of the parliament of 1851. It provided materials for 
some of the most absurd debates of the century. Once 
passed it was never enforced. The issue had served its 
purpose, i.e., a great emotional vent for a nation not yet 
aware of the security to be found in the Victorian Com- 
promise. Microfilm $4.00; Xerox $13.95. 310 pages. 
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PIERRE EUGENE DU SIMITIERE (1737-1784): 
COLLECTOR IN REVOLUTIONARY AMERICA. 


(L. C. Card No. Mic 60-3693) 


Paul Ginsburg Sifton, Ph.D. 
University of Pennsylvania, 1960 
Supervisor: Murray G. Murphey 
Problem: To evaluate the collecting activities and results 
of the little known Swiss-American Pierre Eugene Du 
Simitiere (1737-1784), to evaluate the Swiss vis-a-vis 
other eighteenth century collectors (particularly ~~ 
Charles Willson Peale), and to arrive at a twentieth 
century estimate of the importance of the Swiss’s col- 
lecting in the fields of politics, democracy, natural 
history, the American Indian, the arts, and literature. 


Procedure and Methods: 
After an introductory chapter on Du Simitiere’s career, 
an exposition of English, French and British North 
American eighteenth century collecting is followed by 
examinations of specific fields. Reviewing the col- 
lector’s activities, his holdings, comparing him with 
Charles Willson Peale and other appropriate collectors, 
and evaluating the contributions of the Swiss in the 
particular area, chapters are devoted to politics, de- 
mocracy, natural history, the American Indian, the arts, 
and literature. By comparing the contemporary col- 
lecting climate (Chapter II), to Du Simitiere’s activities 
(Chapters III-VII), a balanced evaluation (Chapter VIII) 
permits an estimate of the Swiss’s contributions in the 
above-named fields, his stature vis-a-vis comparable 
efforts, and a final evaluation of Du Simitiere’s con- 
tribution to our knowledge of the Revolutionary genera- 
tion. 


Results: Chapter I gives us the most complete knowledge 
to date of Du Simitiere’s life after 1757 (age 20) until 
his death in 1784 (age 47). Chapter II chronicles the 
gradual bankruptcy of French collecting, the progress 
of British from virtu to Augustan Rules to humani- 
tarianism to eclecticism, and the isolated phenomenon 
of the collector in colonial North America. 


Contrary to prior studies, politics constitute Du 
Simitiere’s overriding concern for the 1763-1784 period. 
This evident in the majority of his 21 manuscript vol- 
umes, 710 pamphlets, 358 broadsides, and his peculiar 
interest in instances of democratic upsurge. 

[Chapters III and IIIA] 


Du Simitiere showed great interest in his West Indian 
(1758-1763; 1772-1774) periods and in his American 
Museum (1782-1784) project in natural history, but 
after 1763 this was subordinated to politics. 

[Chapter IV] 


The Swiss’s thorough collecting of 1721-1756 Pennsyl- 
vania Indian treaties, of aboriginal artifacts and lin- 
guistic materials indicated a concern extending beyond 
imperial politics to the modern ethnographic temper. 
[Chapter V] 


Hitherto noted for thirteen profile portraits of Revolu- 
tionary statesmen, Du Simitiere’s artistic interests in- 
cluded previously unknown representations of Hopkinson, 
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General John Sullivan, Robert Morris and Jefferson; 
engravings; numismatics; orthography; heraldry; 
museology; and seal-making, each of which he put to 
the service of the new United States. [Chapter VI] 


Although Du Simitiere possessed a good library, it was 
exceeded by several contemporaneous collections. 
However, in amassing pamphlets, broadsides, native 
poesy and bibliographic materials, the Swiss left an 
important literary collection of the Revolutionary 
period. [Chapter VII] 


Conclusion: 
As a collector in Revolutionary America, Du Simitiere 
emerges as a prescient sui generis cultural historian 
of his era. Charles Willson Peale overshadowed the 
Swiss only in art and museology. Viewed against the 
larger eighteenth century picture, Du Simitiere emerges 
as a median between Augustan Rules of Taste and eclec- 
ticism; distinct encyclopedic and philanthropic impulses 
inspired the Swiss’s adaptation to the exigencies of the 
Revolutionary environment. His overriding emphasis 
on politics is buttressed by the five subsidiary collecting 
fields. This emphasis gives Du Simitiere’s collection 
a quality inwardly ordered and unique in the context of 
Revolutionary America. Du Simitiere, an inspired and 
indefatigable collector, amassed historically important 
but little valued contemporary materials that are irre- 
placeable and of immense value to subsequent genera- 
tions. Microfilm $7.90; Xerox $28.15. 623 pages. 


HIS BROTHER’S KEEPER, 
THE BUCKINGHAMSHIRE JUSTICE OF THE PEACE, 
1678-1689. 


(L. C. Card No. Mic 60-3363) 


Julius Long Stern, Ph.D. 
Princeton University, 1960 


The purpose of this study is to examine the performance 
of the justice of the peace for a restricted period in Buck- 
inghamshire during the last half of the Restoration. The 
project contemplates not only the legal, constitutional, and 
political aspects of his work, but also its social, economic, 
and religious significance. Finally, there is the major aim 
of determining how the justice of the peace in this county 
administered the statutes of the realm during this time. 

The method used is to outline the historical significance 
and growth in power of the English justice of the peace 
from the origin of the office in 1361 to the interval under 
consideration. There is an analysis of his various duties 
and of his position in Restoration England. This is followed 
by an examination of the geography and economy as well as 
the social and religious conditions in Buckinghamshire 
itself, together with an estimate of the j.p.’s relationship 
to them. 

Biographical data of ten colorful members of the Buck- 
inghamshire squirearchy is employed to demonstrate their 
performance, attitudes, and feelings. We see this in their 
double function as j.p.’s and m.p.’s, in the continuity of 
service by representatives of the same families, and in the 





different degrees of their devotion to their duties. There 
follows the account of a factional struggle between two 
Bucks justices of the peace. This is derived from a 
contemporary diary and other original sources. It is 
presented as a first-hand account of the political methods 
of the time. 

There is a rather complete study of the various activi- 
ties of the Buckinghamshire justices of the peace from 
the Calendar of Quarter Sessions Records together with 
some determinations of their motivations and their effects, 
followed by an analysis of the disparity between statute and 
performance. 

Finally, the evolution of the relationship between the 
crown and the privy council on the one hand, and the jus- 
tices of the peace on the other, is traced during the Tudor 
and Stuart era until the Revolution, with some special data 
on the j.p.’s in Buckinghamshire. 

The conclusion is that the Bucks justices of the peace 
during these years functioned with a very limited ad- 
herence to the statutes of the realm and to orders from 
Westminster. Microfilm $3.55; Xerox $12.40. 274 pages. 





SIR EDMUND MONSON, 
AMBASSADOR TO FRANCE. 


(L. C. Card No. Mic 60-3621) 


Leonard Clair Wood, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Professor Lynn M. Case 


British foreign policy in the quarter century before 
1914 offers many similarities as well as striking contrasts 
to that of the other great powers. Perhaps nowhere are the 
differences with the continent more pronounced than in the 
role assigned to diplomatic representatives. The part 
played by the ambassadors of the Third Republic in the 
success of French policy is generally recognized to have 
been considerable. The contribution of Germany’s diplo- 
matic agents is hardly less significant. The place of 
England’s ambassadors is more obscure and their achieve- 
ment more difficult to measure. 

One of the chief spokesmen abroad for the London 
government during this period was Sir Edmund Monson, 
ambassador to Vienna from 1893 to 1896 and to Paris from 
1896 to 1905. A highly able career man, Monson was in 
many ways typical of the diplomats of the late Victorian 
period. A study of his career provides illuminating insights 
into the operation of the London foreign office and illus- 
trates the role of a British ambassador in shaping and 
implementing policy. 

Unlike their counterparts in Paris, British statesmen 
did not see their ambassadors as advance agents of policy. 
The British concept was more limited, conditioned no doubt 
by the changes that had taken place in the international 
situation since 1890. During the nineties, with faith in 
“splendid isolation” declining rapidly, there was a con- 
tinuous search for a new orientation. The British ambas- 
sadors played largely passive roles in this process. They 
frequently advised on what foreign policy should be but 
were keenly aware that the decision was not theirs. 

A study of Monson’s missions to Vienna and Paris 
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reveals the extent to which the ambassador became prima- 
rily an observer-analyst. Rosebery’s practice of circum- 
venting normal diplomatic and governmental channels to 
conceal his true Eastern policy left Monson practically 
isolated at Vienna. He was rarely consulted on policy and 
frequently not informed of high-level Anglo-Austrian dis- 
cussions. Notwithstanding the difficult circumstances, he 
was able to achieve some measure of success by the con- 
fidence he inspired in the emperor and foreign minister. 
Monson’s mission to Paris is the principal concern of 
this study. Here both the advantages and limitations of a 
strict definition of ambassadorial prerogative are clearly 
illustrated. At that time relations with France were more 
than normally strained. Although Monson succeeded in 
performing his official duties in a manner that disarmed 
even the French foreign minister, he was not able to effect 
any significant improvement. He could scarcely have hoped 
to do so, for he was sent on his new mission virtually with- 
out instructions. Both Hanotaux and Delcassé trusted him 
and came to rely on his judgment, but they recognized that 
in the areas where progress might be made, the initiative 
must be taken in London. This attitude became so well 
established that when, during the Fashoda crisis, Monson 
was empowered to speak with full authority, the finality of 
his pronouncements was not at first accepted. Following 
Fashoda the old pattern reasserted itself. Although Monson 
repeatedly advised his chief of the French desire for friend- 





ship, he lacked authority to give more than commonplace 
assurances in Paris. 

The emphasis which has been placed on the negotiations 
that led to the Anglo-French Entente, although understand- 
able when one considers the long-range results, has tended 
to obscure the behind-the-scenes contributions of the 
British ambassador. After the failure of Chamberlain’s 
third attempt to reach an accommodation with Germany, 
the British statesmen began to look more kindly on pro- 
posals for an Anglo-French understanding. Reassured by 
Monson’s faith in the good intentions of the French govern- 
ment, Lansdowne opened negotiations with Cambon in 
London. The chief stumbling block to an early agreement 
proved to be the over-zeaious French ambassador, whose 
interpretation of ambassadorial prerogative was as broad 
as the English concept was narrow. In the end it was 
Mondon’s quiet assurances that the French ambassador 
had exceeded his instructions that restored Lansdowne’s 
faith in the negotiations and paved the way to a resumption 
of the talks that led to the broad settlement of April 1904. 

Possessed by nature of an unassuming manner and 
conditioned by training and experience to shun the lime- 
light, Monson was ideally suited for the kind of diplomacy 
he was called upon to practice. This investigation of his 
career shows that both at Vienna and Paris he contributed 
significantly to the success of British policy. 

Microfilm $4.25; Xerox $14.85. 330 pages. 
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EFFECTS ON LEARNING OF 
CONTINUOUS AND INTERRUPTED EXHIBITION 
OF EDUCATIONAL TELEVISION PROGRAMS 


(L. C. Card No. Mic 60-3825) 


Robert Mandell Pockrass, Ph.D. 
Stanford University, 1960 


The Problem: This study applied the principle of reac- 
tive inhibition from Hull’s learning theory to experiments 
in which educational television programs were the stimuli 
presented. 

The research hypotheses were: 

1. Subjects who had a one-minute rest period during 
their viewing of a half-hour program would learn more 
than those who viewed the same program without a rest. 

2. The rest period would be relatively more effective 
in increasing learning from a lecture program than from 
a program employing both lecture and dramatization. 

3. Subjects who indicated little interest in a program 
would benefit more from a rest period than those who 
indicated great interest. 

Procedure: Four groups of Pennsylvania State Univer- 
sity students, comparable in academic record and in ex- 
pressed interest in the program topics, viewed two half- 
hour educational television programs (at separate sessions). 

One of these was a lecture and the other was a program 
combining lecture and dramatization. Each subject group 
viewed the program under one of four conditions: 








(1) without a rest period; (2) with a one-minute silent rest 
period halfway through the program; (3) with a one-minute 
musical selection played halfway through the program; 

(4) with a one-minute verbal announcement (unrelated to 
program content) halfway through the program. 

Learning was measured by scores on a series of ques- 
tions based on information content of each program. 

Interest was measured by pre-experiment self-ratings 
of interest in the program topics and by post-experiment 
self-ratings of interest in both the topics and the programs 
themselves. 

A pseudo three-way analysis of variance design was 
used to test the over-all effects of the different conditions 
of program exhibition. Scores for differences between two 
specific experimental groups were compared by means of 
the t test. A comparison was also made between the group 
scores for first and second-half content of the lecture 
program. 

Interest scores were correlated with learning scores, 
and scores of the higher and lower interest individuals 
were compared. 

Results: The general effect of a one-minute rest period 
on learning was significant at the .05 level. The groups 
that had rest periods learned more than the group that had 
none. 

The superior learning of the rest period groups was 
largely attributable to their relatively higher scores than 
the no-rest group on the post-break program content. 

The scores of the musical group were the highest for 
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both programs. Those of the silent break group were 
second, and those of the verbal break group were third. 

The rest period was not significantly more effective 
in increasing learning from the lecture program than from 
the varied program. However, the data varied in the pre- 
dicted direction. 

The rest period appeared to have similar effects on the 
learning of individuals within each group who indicated 
high and low interest in a program. However, there was a 
greater tendency for the no-break group to indicate loss of 
interest in a program topic or to consider the program too 
long. There was a consistently high correlation between 
learning from a program and expressed interest in it. 

Conclusions: Learning from educational television 
programs or films, particularly those with difficult subject 
matter, might be increased by a brief rest period during 
their exhibition. Music and silence appear to be the most 
beneficial rest period activities. 

Microfilm $2.50; Xerox $6.40. 133 pages. 





SOME NEWS-SEEKING BEHAVIOR 
IN A NEWSPAPER STRIKE 


(L. C. Card No. Mic 60-3832) 


Merrill Ernest Samuelson, Ph.D. 
Stanford University, 1960 


This study was designed to get at the effects on a news- 
paper readers’ information level of (1) his being deprived 
of his regular daily newspaper and (2) his use of other 
news sources as substitutes in its absence. 

Data were obtained from 359 regular newspaper readers 
in San Jose, California, one week after their local dailies 
had suspended publication in a strike. One hundred five 
Palo Alto residents unaffected by the strike were also 
interviewed to provide a baseline for the first comparison. 

Information level was measured with a nonlocal current 
events test covering two sets of events, one set reported 
before the newspapers’ suspension, the other after. Scores 
on maintenance of information level were calculated by a 
covariance adjustment, correcting the intra-strike events 
scores for differences on pre-strike events scores. This 
adjustment minimized the effects of pre-strike individual 
differences. 





Respondents in the strike city--San Jose--were com- 
pared with those in Palo Alto to evaluate the effect of their 
being without their local daily newspapers. The mean 
difference found yielded an F of 4.90 at 1/461 degrees of 
freedom, significant at about .03. This difference repre- 
sented a decrement in information level among San Jose 
readers from being without their local papers, offset by 
such increments of information as readers had obtained 
through substitute news sources. 

In a two-way analysis of variance with strike city 
respondents classified by the substitute news sources-- 
newscasts and out-of-town dailies--they had used, the 
media were compared on their effectiveness in maintaining 
their users’ level of information in the strike situation. 

Seventy-seven per cent of the San Jose respondents had 
obtained one or more out-of-town dailies in the first week 
of the strike. These persons were more successful in 
maintaining their information level than those who had not 
obtained newspapers: F=8.83 at 3/350 df; p<.001. Of the 
77 per cent who had obtained newspapers, those who had 
obtained more issues consistently scored higher than those 
who had obtained fewer, but the over-all differences did 
not reach significance: F=2.54 at 2/272 df; p>.05. 

Sixty-four per cent of the strike-deprived readers 
substituted radio or television newscasts in the first week 
of the strike. These persons were slightly (but not signifi- 
cantly) less successful in maintaining their information 
level than those who had not substituted newscasts: F<1. 

Readers who substituted newspapers but not newscasts 
were more successful in maintaining their information 
level than those who substituted newscasts but not news- 
papers: t=3.76 at 350 df; p<.001. 

These results indicate that the newspaper has a secure 
role today and for the immediate future, at least. For 
some reason--whether a psychological capacity or a 
learned habit--deprived newspaper readers learn news 
information more effectively from print than from the 
spoken work. It remains to be seen what will result from 
the more intensive use of television as an informing 
medium, as in the school system. 

The results also indicate that readers in secondary 
cities with monopoly newspapers are not dependent on 
these local papers for their news and views. Physically 
and psychologically they have access to effective alterna- 
tive sources of information. There is evidence, however, 
that this is less the case in the primary city of a region. 

Microfilm $2.50; Xerox $5.00. 99 pages. 
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LANGUAGE AND LITERATURE, GENERAL 


A LINGUISTIC STUDY OF 
THE CASTLE OF PERSEVERANCE 
(L. C. Card No. Mic 60-3437) 


Jacob Bennett, Ph.D. 
Boston University Graduate School, 1960 








Major Professor: Irving Hamilton White 


The original purpose of the dissertation was to settle 
as closely as possible by philological means the question 
of date and place of the Macro Castle of Perseverance. 
However, in the initial stages of the study it was discovered 
that the play had undergone some redactions before it was 
written down in the Macro version. The purpose then 
became twofold: to separate the redactions from the 
original part of the play and study them for any light they 
might throw not only on The Castle of Perseverance but 
also on the evolution of the morality itself as a dramatic 
form; and to settle the problem of date and place of the 
redacted portions as well as of the original. 

The redacted parts of the play were separated from the 
original by means of such criteria as meter, alliteration, 
style, grammar, syntax, and dramatic effectiveness. The 
method for dating and locating the work consisted of a 
close linguistic analysis in an attempt to find phonological, 
morphological, and lexical features which might be indica- 
tive of specific place and date. 

The study of the redactions disclosed that an original 
Castle of Perseverance had undergone two alterations. 
The first consisted of the addition of the entire vexillator 
passage of the play, and the second, of the Daughters of 
God episode and the seven lines preceding it. Evidence 
was also found that some lines of the latter redaction were 
probably taken from the work of the writer of the original 
version. The linguistic analysis initially disclosed a suffi- 
cient number of dialectal features to allow placing the play 
in the northeast Midlands. Also, a number of philological 
features became obvious enough to warrant establishing a 
date for the play earlier than has hitherto been recognized. 

Final analysis and interpretation resulted in the fol- 
lowing conclusions concerning the redactions: (1) the 
vexillator redaction was made before the Daughters of God 
redaction, (2) the original play did not contain the Daugh- 
ters of God episode, (3) the original ending consisted of a 
scene in which the Blessed Virgin Mary alone interceded 
for Mankind before God. A further significant result of 
the analysis and interpretation of the redactions is that the 
findings offer a concrete example of the evolution of the 
morality play in England from a simple to a more complex 
and less effective form. 

As for location, it was concluded, chiefly on linguistic 
grounds, that all three portions of the play originated in or 
near the city of Lincoln. The dates for the three portions 
of the play were set, also chiefly on linguistic grounds, as 
the middle of the last decade of the Fourteenth Century for 
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the original version, about the year 1400 for the vexillator 
redaction, and about 1402-05 for the Daughters of God 
redaction. Microfilm $2.50; Xerox $8.60. 189 pages. 


THE SIGNIFICANCE OF HUMOR 
IN THE EARLY WORKS OF CHARLES DICKENS 


(L. C. Card No. Mic 60-3060) 


Margaret Leonore De Leeuw, Ph.D. 
Columbia University, 1960 


So much recent criticism of Dickens has concerned 
itself with the social and symbolic significance of his later 
works that his achievements as a humorist, which won him 
acclaim in the Victorian age, have not been accorded the 
careful consideration they deserve. Because any sound 
appraisal of Dickens’ contribution to fiction must do justice 
to his imaginative insight into the laughable incongruities 
of human behavior, this study has chosen to consider his 
early works, which fully reveal the verve and creativity 
of his humor. The originality of this humor--expressed 
for the most part in the speech of his characters--is 
examined in contrast to other preoccupations which from 
the first conflicted with his delight in eccentricity and 
eventually led tothe darker social satire of his later novels. 
The analysis of Sketches by Boz, Pickwick Papers, Nicholas 
Nickleby, Oliver Twist, and The Old Curiosity Shop empha- 
sizes the double function of Dickens’ humor: its affirma- 
tion that some paradoxes of the human condition can be fully 
embraced through laughter and its recognition that frailty 
and want can be made acceptable if transfigured by whimsy 
and burlesque. 

To gauge Dickens’ originality in his humorous portrayal 
of the shabby-genteel and middle-classes of Londoners, 
Chapter I views Dickens’ initial reception as a humorist in 
the 1830’s and discusses the work of predecessors like 
Pierce Egan, Theodore Hook, and Robert Surtees, who 
undoubtedly influenced his humorous writings. Because 
the Sketches by Boz strikingly reveal Dickens’ initial gifts, 
Chapter II deals with the humorous themes and techniques 
in these first writings, and suggests their further develop- 
ment in his future works. 

Our main appraisal of Dickens’ humor resides ina 
discussion of his first four novels. Chapter III considers 
Dickens’ impressive achievement in Pickwick Papers: the 
novel’s sustained expression of a basically humorous idea-- 
the confrontation of ideal and reality in the odyssey of its 
hero--transcends the frivolity of farce and the didacticism 
of satire. Chapter IV, a study of Nicholas Nickleby as the 
natural if not the chronological successor of Pickwick 
Papers in its buoyancy and inventiveness, demonstrates 
the appeal of the humorous characters who, though largely 
relegated to a secondary position in an intricate and melo- 
dramatic story, claim most of our interest because of the 
authenticity and charm of their oddities. Oliver Twist and 
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The Oid Curiosity Shop, early instances of the conflict 
between Dickens’ humor and his somber, sentimental, or 
macabre approach to social conditions and human emotions, 
are discussed together in Chapter V to emphasize the 
affirmative power of humor which here triumphs over 
terror and dismay through the creation of inventive eccen- 
trics and grotesque villains. In all four works the imagi- 
native force and psychological truthfulness with which 
Dickens portrays the universal pretensions and absurdities 
of human behavior atone for his early limitations as a 
story-teller and as an analyst of character. 
Chapter VI recapitulates Dickens’ main contributions 

as a humorist and considers the ultimate fate of his original 
gift. An examination of many of his later works reveals no 
complete disappearance of his humor but the progressive 
decline of his creativity in fashioning original conversation, 
the increasing reliance on reiterated comical mannerisms 
of speech and behavior, and the frequent vitiation of humor 
by didactic intentions. The muting of the humorous view- 
point, greatly deplored by many Victorians, throws into 
sharper relief the significance of pure humor in Dickens’ 
early works, where the imaginative insight into incongruity 
finds its freest and fullest expression. 

Microfilm $3.40; Xerox $11.95. 263 pages. 





TEODOR DE WYZEWA: 
CRITIC WITHOUT A COUNTRY. 


(L. C. Card No. Mic 60-3063) 


Elga Liverman Duval, Ph.D. 
Columbia University, 1960 


Teodor de Wyzewa’s influence was considerable in his 
times, yet he is not generally known today. The aim of 
this study is: (1) toprovide,for those interestedin Wyzewa, 
the long sought-after material about the critic’s biography 
and personality, so generously made available to me by his 
daughter, Isabelle de Wyzewa, (2) to bring together for the 
first time all of Wyzewa’s various literary activities in one 
study. 

Although Wyzewa spent all but the first eight years of 
his life in France, his Polish birth (1862) and background 
played an important role in his development and thinking. 
Chapter 1 discusses his early years in Poland and his 
school years in France. Chapters 2 and 3 are devoted to 
his role in the Symbolist movement (1885-1888). Evidence 
is presented of Wyzewa’s role in helping to form the Sym- 
bolist esthetic doctrine through his articles in the Revue 
Wagnérienne, the Revue Indépendante, and La Vogue. 
Articles on Villiers de l’Isle-Adam, Mallarme, and La- 
forgue are analyzed and reveal Wyzewa’s appreciation of 
these writers’ genius when they were virtually unknown. 
These chapters also include judgments of Wyzewa by his 
contemporaries, his friendship with Edouard Dujardin and 
his love affair with the dancer Jeanne Avril. 

Chapter 4 treats Wyzewa’s role as an interpreter of 
Slavic letters in France, with particular reference to 
Tolstoy and Goncharov, both of whom influenced the critic’s 
thinking and writing and changed him from an Absolute 
Idealist into an anti-intellectual and neo-Christian. 
Wyzewa’s first novel, Valbert, is examined for its bio- 
graphical material and in the light of the critic’s own 











theory of the novel, a forerunner of Proust’s and Joyce’s 
works. Valbert is presented as possibly the first genuine 
novel of adolescence in French literature. 

Chapter 5 discusses Wyzewa’s break with the Sym- 
bolists when he accepted the position of editor of foreign 
literature in the Revue des Deux Mondes. A number of 
articles are examined which Wyzewa wrote for this review 
during the period 1893-1901. The diversity of authors he 
treated and his astute judgments of their works reveal 
Wyzewa to have been a man of extraordinary intelligence 
and perception. 

Chapter 6 describes Wyzewa’s first meeting with his 
future wife, his marriage (1894), the birth of his daughter, 
and finally his wife’s death seven years later. 

Chapter 7 starts with a description of Wyzewa’s recon- 
version to Catholicism, his withdrawal from society, and 
the beginning of his addiction to morphine. There follows 
a discussion of Wyzewa’s art and musical criticism, with 
particular reference to his “musical” biography of Mozart 
which was heralded at the time as a revolution in mu- 
sicology and is still considered today as the fundamental 
treatise on the composer’s early works. Wyzewa’s four 
Christian tales, which helped to prepare the Catholic 
literary revival in France, are summarized. Mention is 
also made of his reawakened interest in Poland, his second 
novel, Le Cahier rouge, and his last two books of criticism 
that deal with the war years. The chapter closes with an 
account of Wyzewa’s death from a self-administered over- 
dose of morphine. 

The appendix contains the complete texts of Wyzewa’s 
analyses of Mallarmé’s poems, the first ever attempted of 
Mallarmé’s obscure poetry, excerpts from the critic’s 
heretofore unpublished journals, many of which reflect 
Wyzewa’s unreasoned and fanatical anti-Semitism, and a 
selection of letters to Wyzewa from his eminent friends. 

Microfilm $4.05; Xerox $14.40. 316 pages. 








PHILOSOPHY AND FORM: 
AN ANALYSIS OF THE BASIC PATTERNS IN 
THE THOUGHT AND WORKS OF 
HEINRICH VON KLEIST. 


(L. C. Card No. Mic 60-3070) 


John Edward Gearey, Ph.D. 
Columbia University, 1960 


This study is an attempt to discover and describe the 
instinctive tendencies, or basic mode of thinking, under- 
lying the various beliefs and attitudes found in the writings 
of Heinrich von Kleist, with a view to gaining a fuller under- 
standing of his philosophy of life. 

The reason for working in depth is that the surface 
meaning in many of his dramas and stories often proves 
more confusing than enlightening, at least with regard to 
the question of the broader Weltanschauung which we may 
assume lay at the base of what he wrote and thought. His 
view of life changed markedly in the various stages of his 
development, tending at one point toward pessimism and a 
distrust of all beliefs, and at another toward individualism 
and a reliance on intuitive principles, and fluctuating 
throughout. And chronology will not help us. These dis- 
crepancies in thought and attitude cannot be attributed to 
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changes in view which we could claim might naturally occur 
as Kleist developed as a writer and thinker. Not only does 
the accepted dating of the individual dramas and stories 
tend to deepen rather than resolve these contradictions, 
and not only, discounting this, does the short period in 
which the works were composed make any drastic change 
seem the result of ambivalence or inconsistency, but there 
appears toward the end of Kleist’s career yet another new 
concept of things which stands opposed to all that has gone 
before. This is his belief, so clearly and strongly ex- 
pressed in his political writings, in unconditional patri- 
otism. We are plainly faced with contradiction. 

Yet, in a way, it is this contradiction itself which points 
to a solution to the problem at hand. The more often we 
find Kleist changing his mind, the more clear it becomes 
that he is always changing it for the same reason and in 
the same way. For if the various beliefs which he adopted 
in his life and embodied in his work are mutually exclusive 
and contradictory at the conscious level, subrationally they 
meant to Kleist one and the same thing and were directed 
at one and the same basic problem: the apparently sense- 
less adversity, opposition, or frustration in human expe- 
rience. Regarded from this point of view, the ambivalence 
which we note immediately in his works, his continual 
change of mind, becomes indicative not of a lack of con- 
sistency in his thinking but of the seriousness and baffling 
nature of the problem that he was attempting constantly to 
solve. And it is this problem or tragic pattern, this es- 
sential form in his thinking and writings, and not only the 
beliefs which he stated in his letters and suggested through 
his work, that represents his true or complete philosophy, 
his particular and instinctive way of experiencing and 
interpreting life. 

In the most general terms, therefore, this study is an 
attempt to show that structure and form not only have 
meaning in Kleist but are fundamentally the meaning in his 
works. Microfilm $2.90; Xerox $10.15. 222 pages. 


FORM AND MEANING IN 
HENRY ADAMS’ HISTORY 


(L. C. Card No. Mic 60-3811) 


Herbert LeRoy Kauffman, Ph.D. 
Stanford University, 1960 


My inquiry concentrates on the ways in which Henry 
Adams’ History of the United States of America During the 
Administrations of Jefferson and Madison reconstructs 
cause and effect in human affairs. I analyze the form of 
Adams’ prose in order to show how the patterns of stylistic 
relationship function to clarify and enrich his meanings. 

My first chapter asks, what may be learned from the form 
of the History’s six introductory chapters. I show that 
form is a manifestation of the author’s purpose, that a 
modification of form signifies a modification of purpose. 
My second chapter proceeds from the question, what idea 

of subject matter is manifested in the form of Adams’ prose 
in the main body of the work. As Adams is writing the 
history of men in society, the meaning of history begins 

for him with knowledge of the motives which lie behind the 
historical actions he wishes to understand. Adams analyzes 
the particular acts of historical characters in terms of 
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their ethical and political implications; but, in my Chapter 
III, I raise the question of whether or not this primary fact 
of Adams’ historical writing provides an adequate idea of 
its form and meaning. What are Adams’ general intentions 
as an historian and how do they reveal themselves in his 
prose? This large question is taken up in two parts in 
Chapter III: What is the relation between the author and 
his materials? How are the individual acts related to 
Adams’ general intention by the structure of the prose? 

Problems arising from established scholarly opinion 
of Adams’ History are the subject of my inquiry in Chap- 
ters IV and V. I describe, in Chapter IV, the views of two 
representative scholars of American history--Henry Steele 
Commager and H. Hale Bellott. My intent is to define 
different ideas of history and to show what assumptions 
lie behind certain judgments of Adams. I continue in 
Chapter V to examine critical principles and, in this ex- 
amination, take issue with two recent works of scholarship 
by specialists on Adams’ intellectual and literary life. 

My argument is that to see Adams’ personal and intel- 
lectual history as determining influences in the History 
confuses the meaning of the work. 

Chapters VI and VII show certain relationships between 
Adams’ Life of Albert Gallatin and his History. In Chapter 
VI, I treat the biography of Gallatin in itself, testing the 
dictum that it is a political biography and not the full life of 
aman. In Chapter VII, I compare history and biography as 
practised by Adams and show the difference between the 
two forms to be a difference in conception of the limits of 
subject matter proper to each. 

My last two chapters--VIII and IX--are concerned with 
the unity of the History. Chapter VIII analyzes the irony 
of Adams’ style and shows that the function of his irony is 
to emphasize the larger implications of an individual action. 
Chapter IX asks, what is the idea of unity implicit in the 
formal character of the last chapters of Adams’ work. My 
analysis of these chapters confirms my general thesis that 
Adams’ purpose was not to illustrate and support positivist 
doctrines of scientific history; nor was his thought subject 
to certain compulsions of family loyalty. The History is 
the result of the most sustained, serious, and cogent thought 
in which Adams engaged; the high degree of its integrity is 
a measure of the intensity of Adams’ devotion to a concep- 
tion of historiography great beyond any idea or belief upon 
which he was willing to act during the last twenty-five 
years of his life. 

Microfilm $2.50; Xerox $8.00. 
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THE DIGRESSION: 
ITS USE IN PROSE FICTION FROM 
THE GREEK ROMANCE THROUGH 
THE EIGHTEENTH CENTURY. 


(L. C. Card No. Mic 60-3812) 


David Morrison Kirk, Ph.D. 
Stanford University, 1960 


The digressive interpolation was once a useful technique 
in prose fiction but it is now outmoded by the modern need 
for a fundamental relevance and harmony of all the parts of 
a work of art. Probably such early works of fiction as the 
Aethiopica, Clitophon and Leucippe, Petronius’ Satyricon, 
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and The Golden Ass of Apuleius inherited their narrative 
structure from the epic. Their structure is episodic and 
interrupted by discursive elements which secure only a 
shadow of the heroic effect secured by the epic pattern, 
but without their frequent interpolations these works would 
be rudimentary in form. 

Boccaccio employed some of Apuleius’ matter but not 
his narrative structure. The popular romances are pri- 
marily responsible for perpetuating the digression as a 
narrative technique. Digressions abound in Amadis of Gaul 
and its sequels and in Montemayor’s Diana. These are the 
models for Sidney’s Arcadia which he followed when re- 
vising its original simple form by introducing the many 
interpolations which create the effect of greater complexity 
and heroic amplitude. In the seventeenth century the Heroic 
Romance continued to employ extensive interpolations. 

The picaresque genre also exhibits a plentiful use of 
digressions. There are none in Lazarillo de Tormes but 
Guzman d’Alfarache has numerous interpolations including 
inset tales of novella length. Le Sage’s Gil Blas duplicates 
the form of Guzman and multiplies the number of digres- 
sions. 

Part I of Don Quixote employs the digression as a major 
element in its complex unity. The introduced tales of 
Cardenio and Dorotea are digressive when launched, but 
they prepare for a climax in the central situation even 
though interrupted by a completely digressive story read 
by the Host at the inn. Cervantes repeats the same narra- 
tive structure with the tale of the captive and Zoraida. 
There are many other interpolations, including bantering 
asides from the author and intrusive verse, but all blend 
in a baroque interplay of several levels of time represen- 
tation. Part II of Don Quixote makes only restricted use 
of digression because Cervantes was sensitive to criticism 
of the narrative structure of Part I. 

The modern novel was created when admiration for 
originality supplanted the traditional reliance upon imitation 
of older forms. Richardson, Fielding, Smollett, and Sterne 
relied more on the particular and the realistic as opposed 
to the general and universal, and yet each owed something 
to imitation of such older techniques as the digression. 
Although Richardson’s Pamela and Clarissa proceed ona 
linear narrative pattern, Sir Charles Grandison employs 
digressive intricacies. Fielding is influenced in all his 
novels by Don Quixote and by the epic tradition that he 
adapts to his comic attitude; narrative interpolations are 
frequent -- the tale of the Man of the Hill in Tom Jones is 
the most famous -- and the conducting author is playfully 
discursive. Smollett follows Le Sage in the use of pica- 
resque digressions, even to the inclusion of Lady Vane’s 
“Memoirs” as an inset tale in Peregrine Pickle. Sterne 
combined the digression with Locke’s principle of the 
association of ideas and anticipated the stream of con- 
sciousness technique. 

By the end of the eighteenth century, critics and writers 
were becoming aware of the dangers to unity in the age-old 
device of the digression. It had had a long and useful his- 
tory and would still be employed occasionally by Scott, 
Marryat, Thackeray, and Trollope among others, but in the 
twentieth century it has been replaced by newer techniques 
for the representation of multiple time elements in prose 
fiction. Microfilm $3.45; Xerox $12.15. 268 pages. 
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STENDHAL, CRITIQUE LITTERAIRE: 
JUGEMENTS ET PREJUGES. 
[French Text]. 


(L. C. Card No. Mic 60-3093) 


Georges Klebnikov, Ph.D. 
Columbia University, 1960 


Literature always exercised a most powerful attraction 
on Stendhal. All of his works, whatever their subject, are 
interspersed with remarks about literature; the margins 
of the books he owned are covered with annotations in his 
hand. This dissertation is based on a systematic scrutiny 
of these notes and reflections; its purpose is to draw a 
clear picture of Stendhal’s views on French authors and 
their works. 

Chapter I shows that his opinion of literary criticism 
and its practitioners was of the lowest; time and again he 
would denounce their supposedly harmful influence. Sten- 
dhal himself only wielded by accident the professional 
critic’s pen, as in Racine et Shakespeare and the articles 
he contributed to certain British reviews. Yet, even when 
not meant for the public eye, his literary views are worthy 
of note. 

Chapters II and III cover Stendhal’s ideas on style (even 
though he has been labeled a champion of romanticism, he 
liked a simple and natural style, just as the classical 
authors before him, and abhorred pomp and rhetoric) and 
his opinions of numerous writers whose style attracted his 
attention; Stendhal’s favourite stylists were La Fontaine, 
Fénelon and Montesquieu. 

Chapter IV is devoted to a thorough analysis of his 
writings on Corneille and Racine: he revered the former, 
a “sublime” poet, and detested the latter, whom he felt to 
be a crafty courtier flattering the effeminate tastes of the 
Court. The following chapter concerns comedy - to which 
Stendhal for a long time dreamed of devoting himself; 
it will be seen, for instance, that he expressed serious 
reservations regarding Moliére whose worth he recognized, 
but whose trivial realism he found unsavoury. 

Chapter VI brings out Stendhal’s passion for the “wit- 
nesses” of their time: writers of memoirs (he was particu- 
larly fond of cardinal de Betz and Saint-Simon), “moral- 
istes” and historians. In them, he found the “pith of the 
knowledge of man.” The next chapter details Stendhal’s 
views on the authors of the “Age of Enlightenment,” espe- 
cially Voltaire (he admired the writer while detesting the 
man), Diderot (whom he did not know too well) and Rous- 
seau (the love he felt for the man outweighed the negative 
aspects of the author). 

Chapter VIII deals with two “emphatic” writers for 
whom Stendhal had a boundless aversion: in his eyes Mme. 
de Stat] and Chateaubriand were essentially hypocrites. 
Chapter IX gives Stendhal’s assessment of novelists. He 
never concerned himself with the technical aspects of the 
literary form of which he was to become such a master; 
his preference was for psychological novels, and he did not 
reciprocate Balzac’s high regard for him. 

The final chapter refers to Stendhal’s attitude towards 
the Romantics. His views on them are particularly biased 
and unfair, since he was guided above all by their political 
and religious beliefs. 

The literary criticism of Stendhal emerges from this 
survey as extremely original and eclectic. Often preju- 
diced, sometimes incoherent and unjust, it is based more 
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on personal feelings than on mature reflection; however, 
he also drew on certain specific criteria when passing 
judgment on literary works. His influence was far from 
negligible: he contributed to the freeing of literary criti- 
cism from the shackles of academic dogmatism. This 
dissertation brings out some aspects of Stendhal’s per- 
sonality, previously overlooked: the overriding influence 
of politics on him, his impulsive, irascible temperament 
and the fundamental divorce between Stendhal and his time 
(his literary tastes, were those of the XVIIIth century). 
Above all, the author hopes to have helped towards a better 
understanding of this singularly complex and endearing 
man. Microfilm $4.40; Xerox $15.55. 342 pages. 


DIDEROT’S SATIRE PREMIERE: 
A CRITICAL STUDY. 


(L. C. Card No. Mic 60-2461) 


George Donal O’Gorman, C.S.B., Ph.D. 
Columbia University, 1960 





The aim of the present study is to give a detailed 
analysis of the Satire premiére and of its significance for 
the author’s thought, along with a critical, annotated text. 
The central theme of the work, the expression of character 
through language, is discussed in relation to eighteenth- 
century ideas concerning lyric expression, and to Diderot’s 
views on individuality. The Satire premiére gives rise to 
several problems which are examined here in detail--the 
date and place of composition, the ambiguous nature of the 
title, the seeming disunity of the work, its satirical quali- 
ties, and especially its relationship to Le Neveu de Rameau, 
which Diderot called Satyre 24¢. The conclusion is that, 
although there is no formal link between the two Satires, 
the Satire premiére throws some light on Diderot’s concep- 
tion of the Nephew, and on the satirical treatment of medi- 
ocrity and of individualité naturelle found in Le Neveu de 
Rameau. 

This edition of the Satire premiére is based on the first 
edition of the work given by Jacques-André Naigeon in 
1798. The four existing manuscript copies are found to 
give a text less trustworthy than that of Naigeon. Subse- 
quent editions are shown to derive from that of Naigeon, 
all more or less contaminated by a faulty reimpression of 
Naigeon’s edition made in the year 1800. 

Microfilm $2.50; Xerox $7.60. 
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THE LEGEND OF 
SETH AND THE HOLY CROSS 


(L. C. Card No. Mic 60-3129) 


Esther Margaret Quinn, Ph.D. 
Columbia University, 1960 


The legend of Seth and the Holy Cross appears fre- 
quently in medieval literature--in Latin, English, and most 
European languages. 

A typical fully-developed version of the legend from the 
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thirteenth century English poem, the Cursor Mundi, may 
be summarized as follows: 


Adam, about to die, sends Seth to Paradise to get the 
oil of mercy. The way is marked by the footprints which 
Adam and Eve burned upon the grass as they left 
Paradise. 

Seth is refused the oil but is granted three glimpses 
of Paradise. First, he sees a dry tree; second, a serpent 
entwined about the trunk; third, a new-born baby in the 
summit. 

Seth receives three kernels of the tree and plants 
them in the mouth of his dead father. From the kernels 
grow three trees--a cedar, a cypress, and a pine. 

These trees are uprooted by Moses and become the 
rods with which he sweetens the waters of Marah and 
brings forth water from a rock. 

David inherits the rods, which are now united to form 
a single staff. With it he performs miracles, than re- 
plants it. 

Later Solomon attempts to use the tree in building 
his Temple, but, however it is cut, it is always too long 
or too short. Solomon has the tree placed in the Temple. 

One day it bursts into flames when a woman named 
Maximilla accidentally sits on it. She prophesies that 
Christ will die on this wood The Jews put Maximilla 
to death and hurl the tree in a pit. 

Later the Jews use the tree as a bridge. When Sibyl 
(the Queen of Sheba) comes to visit Solomon, she refuses 
to walk on it. 

At the time of the Crucifixion, a cross is made of the 
tree. By dying on it, Christ becomes the Redeemer, or 
the oil of mercy for mankind. 





The purpose of this study is to determine the origin of 
this legend and to trace its evolution to the point of its 
fullest development. 

The first chapter is an analysis of the earliest extant 
form of the Seth legend, the Apocalypse of Moses, written 
in Greek in the first century A.D. and derived ultimately 
from Jewish sources. 

In Chapter Two the fourth century Gospel of Nicodemus 
is considered as the first instance of Christian adoption of 
the Seth legend. 

Chapter Three is concerned with the origin of the rood- 
tree legends. The version in the Bodleian MS 343, the 
earliest extant form of a rood-tree legend in the West, and 
an early Latin version known as the Historia are analyzed. 

In the fourth chapter two more early forms of the legend 
are considered--the Pantheon of Geoffrey of Viterbo and an 
interpolated version of the De imagine mundi of Honorius 
of Autun. v. 

The fifth chapter deals with the merging of the Seth and 
rood-tree legends, a merging which seems first to have 
occurred in the West with the interpolation of a rood-tree 
legend into the Latin form of the Seth legend, the Vita Adae 
et Evae. 7 
~The sixth chapter consists of an analysis of a thirteenth 
century Latin text known as the Legende, which relates a 
fully developed form of the combined Seth and rood-tree 
legends, a version resembling the one in the Cursor Mundi. 

The Seth and rood-tree legends are of separate origin: 
their being joined reflects the belief that Seth’s quest for 
the oil of mercy was fulfilled by the Crucifixion. Although 
Christian theology determined the structure of the legend, 
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the symbols and story-patterns were drawn from more 


ancient sources. 
Microfilm $2.70; Xerox $9.25. 205 pages. 


THE KUAN-TZU: 
AN ANNOTATED TRANSLATION 
AND STUDY OF 
EIGHT REPRESENTATIVE CHAPTERS. 


(L. C. Card No. Mic 60-3684) 


Walter Allyn Rickett, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Derk Bodde 


This dissertation consists of an annotated translation 
and study of eight previously untranslated chapters of the 
Kuan-tzu, a large collection of early Chinese writings 
falsely attributed to the seventh century B.C. statesman, 
Kuan Chung. The work was edited by Liu Hsiang in eighty- 
six chapters about 26 B.C., and is comprised of material 
dealing with cosmology, history, economics, and political 
philosophy. 

The translator accepts the general theory that the 
collection began to take shape during the first part of the 
third century B.C. at Lin-tzu, the capital of the state of 
Ch’i and center of the famous Chi-hsia Academy. He be- 
lieves that the original collection probably consisted of 
romance literature about Kuan Chung with the addition, as 
time went on, of numerous essays attributed to him but 
actually written by different men at different times. 

The Kuan-tzu contains a great deal of valuable informa- 
tion about the thought and social institutions of pre-Han 
China, but because of the diversified nature of the text, 
each chapter must be treated separately with regard to its 
dating and authorship. The translator has therefore pro- 
vided an Introductory Comment for each chapter, in which 
he discusses its date of composition, authorship, and 
general thought. Due to the extremely corrupt nature of 
the text, it has been necessary to make many annotations 
and corrections. These are largely based on extensive 
Chinese and Japanese commentaries collected by Kuo 
Mo-jo, Hsti Wei-yii, and Wen Yi-to in their Kuan-tzu 
chi-chiao. 

The dissertation includes (1) an Introduction which 
discusses the history and transmission of the text, and 
(2) a translation of the following chapters: 

1. Kuan-tzu, VII, 18 (Ta k’uang) - a historical romance 
dealing with the life of Kuan Chung and his prince, Duke 
Huan. 

2. Kuan-tzu, VI, 16 (Fa fa) - a political essay showing 
Legalistic Confucian influence. 

3. Kuan-tzu, IX, 24 (Wen) - a political essay containing 
considerable material on practical administration. 

4. Kuan-tzu, I, 2 (Hsing shih) - an example of early 
Chinese wisdom literature containing a number of political 
apothegms from Confucian and Taoist sources. 

5. Kuan-tzu, XX, 64 (Hsing shih chieh) - a line by line 
explanation of the text of Kuan-tzu, I, 2. 

6. Kuan-tzu, III, 8 (Yu kuan) - one of the most inter- 
esting chapters in the Kuan-tzu. It contains an early sea- 
sonal calendar coupled with a military essay. It originally 
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appears to have formed the content of an early Five Ele- 
ment numerological chart. 

7. Kuan-tzu, VI, 17 (Ping fa) - a military essay which 
borrows heavily from Taoist mysticism. 

8. Kuan-tzu, X, 27 (Ti t’u) - an early essay on terrain 
maps. Microfilm $5.50; Xerox $19.60. 432 pages. 


MILTON AND THE BODY POLITIC 
(L. C. Card No. Mic 60-4125) 


Wiliiam John Roscelli, Ph.D. 
The Ohio State University, 1960 


This study advances the thesis that John Milton, in his 
prose tracts, offered eminently practical solutions to the 
serious political problems which confronted England during 
the period 1641-1660. The first four chapters demonstrate 
the validity of the thesis through a careful examination of 
the four great issues to which Milton addressed himself: 
the relation between church and state, civil liberties, the 
nature and limits of political authority, and the establish- 
ment of a free commonwealth. The examination reveals 
that Milton’s fundamental political concepts, although in 
theory closely bound to his religious convictions, were in 
their practical application divorced from his theological 
beliefs. Further, a comparison of his proposals with those 
ultimately adopted by the English people shows how sensible 
and coherent his political theories appear when they are 
considered against the historical background which occa- 
sioned them. Finally, these chapters indicate the extent 
to which Milton anticipated the ideas and practices which 
have become the foundation stones of modern government. 

The concluding chapter evaluates Milton’s contribution 
to political theory in terms of the view of government he 
presented in Paradise Lost. In the prose tracts Milton 
affirmed that secular government was a natural and neces- 
sary institution. In the epic, however, he argued that no 
form of secular government could be considered natural 
because the exercise of political authority, whether by 
King or Parliament, involved a violation of a cardinal 
principle of hierarchy, namely, that equals shall not rule 
over equals. And for Milton all men were political equals. 

Although he had come to believe that all secular govern- 
ments, including commonwealths, were unnatural and, con- 
sequently, doomed to ultimate failure, nevertheless, in 
Paradise Lost Milton continued to maintain that, as a result 
of Adam’s transgression, some sort of human control over 
the activities of men was needed. And to this end he felt 
that secular government could serve a useful purpose: 
while it could not promote good, it could limit evil. Govern- 
ment had at least a negative function. 

The political views expressed in the prose tracts and 
Paradise Lost are, then, both complementary and contra- 
dictory. Considered together, they enable one to draw 
some conclusions about Milton’s success and failure as a 
political theorist. In the sense that he sought to preserve 
or establish institutions which, according to his own prin- 
ciples, were doomed to inevitable collapse, his efforts 
must be considered futile. On the other hand, the political 
reforms he suggested as applied in modern democratic 
states, have tended to limit more effectively than did the 
practices current in seventeenth century polities, the evils 
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which it is the function of secular government to curb. 

In the last analysis, Milton, as a political theorist, accom- 

plished all that he could reasonably have hoped to achieve. 
Microfilm $3.15; Xerox $11.05. 244 pages. 


EXISTENTIALISM AND 
THE ENGLISH ROMANTIC MOVEMENT 


(L. C. Card No. Mic 60-3134) 


Lucio P. Ruotolo, Ph.D. 
Columbia University, 1960 


This study evaluates, in terms of Kierkegaardian phi- 
losophy, the aesthetic achievement of Wordsworth, Cole- 
ridge, Byron, Shelley and Keats, who shared many of the 
attitudes later associated with existentialism. It suggests 
not that the English romantics directly influenced Kierke- 
gaard’s development but rather that the philosopher can 
serve as a useful gloss upon Romantic thought. 

While not pursuing in detail a comparison of the Con- 
tinental and English romantic movements it is suggested 
that the existentialist framework helps to distinguish the 
latter from the former. Kierkegaard’s interest in paradox, 
the dilemma of the divided self, is particularly emphasized 
in stressing this distinction. 

Chapter one discusses, in general terms, the historical 
roots of existentialism stressing the nineteenth century’s 
experience of meaninglessness. Romanticism and existen- 
tialism, utilizing the experience of desolation as an episte- 
mological starting point, attempted to call man away from 
the social and economic pressures that were destroying 
his freedom. 

Chapter two, “Toward an Existential Perspective,” 
draws in contemporary existential literature to facilitate 
the understanding of existential terminology. 

Chapter three discusses The Prelude in some detail 
with a particular emphasis on Wordsworth’s encounter with 
nothingness. Wordsworth emerged from his experience of 
loss with a renewed sense of his involvement in the mystery 
of Being. 

Chapter four treats Wordsworth’s affirmation of Being 
in the Lyrical Ballads and in “Resolution and Independence.” 

Chapter five compares the influence of Schelling on 
Coleridge as prose-writer and Kierkegaard. Both of the 
latter develop an existential dialectic only after they have 
rejected Schelling’s reconciliation of man’s duality with the 
charge of pantheism. 

Chapters six and seven are concerned with the develop- 
ment of the Byronic Hero. Erich Fromm’s concept of the 
“symbiotic relationship” helps define the quality of self- 
indulgence in the melancholy of such poems as Childe 
Harold, Lara and Manfred. Chapter seven traces Byron’s 
development toward an existential despair in the poem The 
Prisoner of Chillon and the drama Cain. Though Byron 
finally chose humor over faith, his humor resulted from 
the courage to face the dilemma which his earlier heroes 
had sought to abandon. 

Chapter eight describes existential attitudes in Shelley’s 
prose and in his last great poem The Triumph of Life. 
Though approaching a sense of paradox, Shelley ultimately 
withdraws from the I-Thou relationship fulfilling Kierke- 
gaard’s definition of “the poet existence.” 
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Chapters nine and ten examine the work of Keats with 
emphasis upon his sense of paradox. His attitude in Sleep 
and Poetry, The Eve of St. Agnes, Lamia and the Odes is 
examined from the perspective of Kierkegaard’s existential 
dialectic. 

A summary of the parallels between English romanti- 
cism and existentialism concludes the study. 

Microfilm $5.25; Xerox $18.70. 411 pages. 





AN EDITION OF AN 
EARLY SEVENTEENTH-CENTURY MANUSCRIPT 
COLLECTION OF POEMS (ROSENBACH MS, 186) 


(L. C. Card No. Mic 60-3611) 


James Lee Sanderson, Ph.D. 
University of Pennsylvania, 1960 
Supervisor: Professor M. A. Shaaber 

The tradition of collecting poems from various authors 
for presentation to the public in anthology-form, as repre- 
sented by the appearance of Tottel’s Miscellany in 1557 
and continued into the next century with such important 
collections as Englands Helicon and A Poetical Rhapsody, 
had an important, if somewhat less dazzling, parallel, or 
perhaps result, in the practice of gentlemen of the time 
making their own private collections of verse in common- 
place books and manuscript miscellanies for their own 
enjoyment and that of their friends. The fairly large 
number of such manuscript collections extant would indi- 
cate that the practice was widespread and popular, espe- 
cially in the first half of the seventeenth century. 

The purpose of this dissertation is to present in an 
accessible form an accurate transcript of such an early 
seventeenth-century manuscript collection of poetry. 
Believing that it is fairly representative of its class and 
that its contents are intrinsically interesting, I have se- 
lected Rosenbach MS. 186, which is housed along with 
several other similar compilations in the Philip & A. S. W. 
Rosenbach Foundation Museum, Philadelphia. 

Little is known of the history of this MS. prior to its 
purchase by the late Dr. A. S. W. Rosenbach and its sub- 
sequent deposit in the Rosenbach Foundation Museum. 
That it was at one time a part of the Lakelands Library, 
assembled by William Horatio Crawford, of Cork, Ireland, 
is indicated by the bookplate pasted on the inside cover. 
And there is good evidence that it was at one time in the 
hands of John Payne Collier. But the MS. gives no evidence 
of the identity of its compiler, or compilers; likewise, 
neither the manuscript nor individual entries are dated. 
The handwriting varies from the English secretary hand 
to the italic, suggesting that the collection was the work 
of several persons. The probable dates of composition 
for the earliest and latest poems are 1567-68 and 1628. 

On the basis of the transitional nature of the handwriting 
and the topicality of the poems, I have asgigned 1590-1628 
as the period of compilation. 

The contents are of interest to students of late sixteenth- 
and early seventeenth-century culture. With few excep- 
tions, most of the three hundred and forty-nine poems are 
satirical, offering examples of the epigram, humorous 
epitaph, lampoon, libel, and parody. Many of these poems 
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have never been published and a number seem to exist only 
in this MS. In addition, of special interest are texts of 
Marlowe’s popular “The Passionate Shepherd to His Love” 
and “The Nymph’s Reply,” attributed to Raleigh, Raleigh’s 
“The Lie,” and the Earl of Essex’s “The Bee,” which is 
signed “R. Devereux. Esex.” A number of the poems offer 
interesting reflections of the times in their treatment of 
well-known historical persons, such as Sir Horatio Pala- 
vicino, William Stanley, sixth earl of Derby, Sir Thomas 
Gresham, Lord Henry Howard, and the Duke of Buckingham, 
and customs, such as the lord mayor’s procession and the 
king’s visit to Cambridge in 1615. 

I have identified work by the following authors: Thomas 
Bastard (5), Thomas Buckley (1), Catullus (1), Richard 
Corbett (1), Sir John Davies (44), Francis Davison (1), 
Robert Devereux, earl of Essex (2), John Donne (1), Sir 
Edward Dyer (1), Nathanie! Field (1), John Fletcher (1), 
John Ford (1), Thomas Freeman (1), Thomas Goodwin (1), 
Sir John Harington (3), John Heywood (33), John Hoskins (1), 
Ben Jonson (2), Christopher Marlowe (2), George Morley (1), 
Sir Thomas Overbury (1), John Owen (52), Henry Parrot (6), 
Sir Walter Raleigh (2), Samuel Rowlands (1), Charles 
Ryves (1), William Seager (1), William Shakespeare (1), 
Benjamin Stone (1), John Taylor (1), John Williams (1). 

The dissertation consists of a brief introduction in 
which the MS. and its contents are described and the sig- 
nificance of such manuscript collections is discussed; 

a complete transcript of the text; a listing of other known 
versions of the poems, variant readings, and annotations. 
Microfilm $12.85; Xerox $45.90. 1020 pages. 


A STUDY OF 
THE OLD ENGLISH PREFACE 


(L. C. Card No. Mic 60-3697) 
Mary Isabeli Stephens, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Professor Harold S, Stine 


The preface is well-known to the student of Old English 


literature. However, heretofore no one has considered the 
Old English preface as a literary genre. In many cases, 
the preface is as important as, if not more important than, 
the work it prefaces since it gives us information about 
social and political conditions and personal notes which we 
find nowhere else recorded. Our appreciation and under- 
standing of Old English literature can be greatly increased 
if we make a detailed examination of the preface itself. 
This is what this study proposes to do. 

The dissertation attempts, in the first and second chap- 
ters, to establish what classical and medieval Latin works 
were available to Old English writers and what sort of 
prefatory material these Latin works contained. Chapter 
III deals with the question of the similarities and relation- 
ship between these Latin prefaces and the Old English ones. 
It is concluded that Old English prose writers, such as 
Bede, Alfred, and Aelfric, not only were familiar with the 
Latin prefaces but used them as patterns for constructing 
their own prefaces. 

Translations of the extant Old English prefaces are 
presented in Chapter IV so that the points of content and 





style discussed in Chapter III can be more clearly per- 
ceived. The translations have been kept as close to the 
original as possible in order to preserve the individual 
style and viewpoint of each writer. However, modern 
idiom has been preferred to archaisms to avoid the im- 
pression of remoteness. 

Chapter V presents materials for further investigation 
by a listing of the manuscripts in which these works appear 
and by a discussion of the problems of authorship and 
dating. There are lists of the extant manuscripts of each 
preface and of the collections where they are located so 
that variant readings may be collated. Also, any contro- 
versy over authorship is discussed so that the reader may 
know what theories have been advanced by different scholars 
and which theories seem most probable. Finally, an at- 
tempt is made to date each preface since not only is the 
dating of a work often essential in determining authorship, 
but it also throws light on references and allusions which 
otherwise might be obscure. Additional manuscript lists 
are found in the Appendices. 

The concluding chapter sketches briefly the various 
uses of the preface in English up to the present day showing 
its declining literary importance. The modern preface is 
still a personal message from the writer to the reader, and 
it still performs many of the same functions that the Old 
English preface did. However, there is no need now, with 
so many channels of communication available to a writer, 
to use the preface to comment on contemporary political 
or social conditions or to give literary criticism. This 
may be done in a newspaper column or magazine article. 

The conclusion drawn from this study is that the Old 
English preface was not an original literary form, nor was 
it the end of a genre. It was, instead, only one phase in 
the development of a long literary tradition. 

Microfilm $3.80; Xerox $13.30. 295 pages. 


PETRARCH’S POLITICS (1333-1353) 
(L. C. Card No. Mic 60-3156) 


Jules Alan Wein, Ph.D. 
Columbia University, 1960 


Petrarch’s political ideology has long been a subject of 
scholarly controversy. The poet was, in fact, a sophisti- 
cated, consistent political thinker, the first Italian patriot 
and nationalist of record. His central political orientation 
was the dream of a united Italy, with Rome as its capital, 
ruling a world empire. This study is an attempt to eluci- 
date the foregoing definition in historical detail; it traces 
the evolution of Petrarch’s political views and explores 
their operation in the major political commitments of his 
life. 

An Introduction presents the spectrum of scholarly 
opinion on the subject. Chapter I analyzes the genesis of 
Petrarch’s socio-political outlook, his basic political posi- 
tion, and his earliest political maneuvers. Chapter II 
investigates the political significance of his attitudes to- 
ward the papacy, his coronation as poet laureate, and his 
services to the Correggi of Parma. Chapter III examines 
the socio-political rationale of Petrarch’s support of Rienzo. 
Chapter IV discusses the meaning of his political adherence 
to the Emperor Charles IV and to the Visconti of Milan. 
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A brief concluding section summarizes the major theses 
of the entire study, rejects some traditional criticisms of 
Petrarch as a political thinker, and characterizes the 
poet’s politics as essentially Machiavellian. 

In general, Petrarch’s political activities from 1333 to 
1353 may be divided into three interrelated phases, each 
of which was a tactical application of an unvarying strategic 
aim. In the first, between 1333 and 1347, Petrarch opposed 
by several devices German imperial ambitions in Italy and 
entertained hopes for an Italian monarchy under King 
Robert of Naples. In the second phase, during the year 
1347, he championed Rienzo’s Roman revolution and the 
Tribune’s program for a united imperial Italy. In the third, 
having learned from Rienzo’s failure to regard the Franco- 
papal alliance as the greatest threat to the peninsula, he 
combined appeals for help to Charles IV with adherence to 
the expansionist program of the Visconti. These seemingly 
incompatible commitments had identical basic aims and 
were rationally calculated on the basis of shifting power 
relationships in and outside of Italy. 

Petrarch’s social views, also a subject of controversial 
scholarship, helped to determine his political affiliations. 
The republican and even democratic sympathies often 
attributed to him have no basis infact. An aristocrat by 
temperament, Petrarch gravitated naturally to the eccle- 
siastical and secular princes of the day, who were indeed 
the only powers even remotely capable of uniting Italy. 

The republican city-states, dominated by great merchants 
and financiers, were not only strongholds of fanatical eco- 
nomic and political particularism, but were also so ener- 
vated by factional strife that no hope for pan-Italian leader- 
ship could be placed in them in any case. Thus Petrarch’s 
social bias subserved and preserved the integrity of his 
political life. It is not too much to say that his objective 
evaluation of the republics transformed a temperamental 
revulsion into an operative political judgment. 

Viewed as a whole, Petrarch’s political activities were 
a series of attempts to forge Italian unity, independence, 
and dominion by every means history placed within reach, 
and without irrelevant moral scruple. If the poet’s candor 
had matched his political realism and flexibility, he might 
have written The Prince a century before Machiavelli was 
born. Microfilm $2.80; Xerox $9.70. 213 pages. 
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AN HISTORICAL COMMENTARY 
ON THE REIGN OF AUGUSTUS BASED ON 
THE EVIDENCE OF PLINY THE ELDER 
NATURALIS HISTORIA 


(L. C. Card No. Mic 60-3629) 


Mary Ann Theresa Burns, Ph.D. 
University of Pennsylvania, 1960 





Supervisor: William C. McDermott 


The purpose of this dissertation was to collect the 
comments made by Pliny concerning people and events in 
the reign of Augustus; to give the background information 





necessary for complete understanding of the passages, and 
to discuss Pliny’s comments in relation to other ancient 
sources and to the results of modern scholarship. The 
reign of Augustus was taken to be from 27 B.C. to 14 A.D. 

One hundred and sixty-three passages were selected 
from those in Pliny which dealt with this period. The 
dissertation is arranged in sections, one for each of the 
cited passages. Each section consists of the quotation of 
the Pliny passage, a translation of it, and the commentary. 
Included in the commentary are such items as the lives of 
the personages mentioned by Pliny, the history of the 
construction and repair of buildings, summaries of impor- 
tant military campaigns, etc. Textual and grammatical 
commentaries have been excluded unless vital to a par- 
ticular passage. 

Most of Pliny’s comments are isolated in context since 
they serve as illustrative anecdotes for scientific, geo- 
graphical, biological or other facts. Because the arrange- 
ment in the dissertation preserves the order in Pliny, it 
seemed advantageous and, in fact, necessary in the intro- 
duction to summarize the types of information given by 
Pliny. The summaries cover such phases as Augustus and 
the Imperial Family, Political Developments, Conquest and 
Colonization, Architecture and Art, Medicine, Games and 
the Theatre, and Personalities. Also discussed are the 
controversial questions of Pliny’s sources and of his 
accuracy. This list shows the surprising range of topics 
mentioned by Pliny with citations of some fifty people, 
twenty-five buildings and over twenty other events. 

From the assembled comments several important gen- 
eralizations may be made, generalizations often under- 
estimated by some modern historians. 

Pliny was well aware that Augustus represented the 
beginning of a new era. He often used the phrase Augustus 
et secuti principes and several times mentioned customs 
which began with Augustus. The fact that he used Augustus 
in 7.147 for an example when speaking of the happiest or 
most fortunate man shows an awareness of Augustus’ 
position. 

The wealthy equestrians were of great importance in 
the imperial court of Augustus, if we may so conclude from 
Pliny’s frequent mention of them. Of course Agrippa (who, 
incidentally, was Pliny’s ideal of a scholar-statesman) and 
Maecenas are famous. But an extensive group, which 
included Vedius Pollio, C. Matius, Sallustius Crispus and 
C. Proculeius, were chosen as advisors of Augustus be- 
cause of outstanding ability or service in a particular field 
and were known as amici Augusti. 

An analysis of the possible literary sources used by 
Pliny leads to the conclusion that Pliny used those writers 
whose works were of scientific as well as historical im- 
portance. Therefore his main sources for the Augustan 
period would seem to have been Fenestella, Juba and 
Verrius Flaccus with the addition of course of Augustus 
and Agrippa. However, Pliny also made extensive use of 
various official documents, the acta, inscriptions and 
personal observations. ae 

The most important conclusion resulting from this 
dissertation is that Pliny is a very reliable source for 
historical information. He is almost never provably wrong. 
But even more important than technical accuracy is the fact 
that in matters touching on motives and character he is 
probably more reliable than later historians whose accounts 
were often colored by the propagandistic statements of later 
emperors. Pliny wrote as a scientist, interested in 
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phenomena. Therefore, when he comments on something 
such as Augustus’ eyes or Antonia’s character his com- 
ments represent scientific evidence. It seems reasonable, 
therefore, to suggest that Pliny, far from being inaccurate 
and credulous as many would claim, is rather an unbiased, 
careful reporter of the facts. 

Pliny provides a panorama of the Augustan period and 
its far-reaching developments in stories and anecdotes 
which are at the same time interesting, informative and 
accurate. Microfilm $4.45; Xerox $15.75. 347 pages. 


AN INTERPRETATION OF 
THE BOOK OF JOB 


(L. C. Card No. Mic 60-3364) 


Joseph Fielding Catmull, Ph.D. 
University of Utah, 1960 


Chairman: Dr. C. Lowell Lees 


The Book of Job has as its major theme undeserved 
suffering. The poem has had additions, deletions and 
rearrangements which interfere with a clear development 
of the author’s theme. Many current doctrinal notions 
have been superimposed upon the poem. The first part of 
this study explores the ecclesiastical background of the 
author’s theme to obtain a criterion of judgment about 
what may have been the original intent of the book. It is 
concluded that many Christian beliefs about evil, the 
resurrection, and so forth, have interfered with the author’s 
meaning. 

Because the Book of Job moves from religious orthodoxy 
to philosophical universals in the development of the theme 
the second part of this study compares the reasoning in the 
poem with the reasoning of some representative philoso- 
phers of more recent times. It is concluded that the 
reasoning compares favorably. It goes beyond dogma to 
reach universal heights. This is true provided the Epilogue 
is omitted. The Epilogue stoops to dogma; it loses univer- 
sality and is likely not authentic. 

The third and final part of this study is an analysis of 
the poem with a concluding adaptation. The analysis at- 
tempts to discover the author’s original material and its 
arrangement. For literary reasons it is concluded that 
the Prologue should be left in and that the Epilogue should 
be left out, and that the material in chapters 24 to 27 needs 
rearrangement for clarity. 

There is a difference of opinion about the form of the 
book. Some believe that it is disquisitory; others claim 
the book to be an epic; still others believe the poem is a 
drama. An analysis of these forms indicates that the poem 
is closest to drama but it is not completely so. Itisa 
highly original form and does not fit easily into any of the 
Greek classifications. For this reason the concluding 
adaptation is not in the form of a play, but is an interpre- 
tative presentation with dramatic appeal. 

Microfilm $4.15; Xerox $14.65. 324 pages. 
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THE INFLUENCE OF EURIPIDES 
ON VERGIL’S AENEID 


(L. C. Card No. Mic 60-4986) 


Bernard Carl Fenik, Ph.D. 
Princeton University, 1960 


The aim of this study has been (1) to discover the 
measure and extent to which Vergil used Euripides’ plays 
in composing the Aeneid, and (2) to investigate Vergil’s 
use of Euripidean material both in matters of detail, and, 
more generally, in his depiction of some of the Aeneid’s 
tragic figures, especially Dido and Turnus. The work is 
divided into two sections, corresponding to the type of 
investigation carried out in each. In the first part (chap- 
ters I-IV) I have examined various individual passages 
and incidents in the Aeneid, and attempted to demonstrate, 
by examining first the corresponding Euripidean and 
Vergilian texts, and secondly by investigating all other 
occurrences of the particular subject or motif under con- 
sideration, that Vergil was drawing directly on the Euri- 
pidean text. Once this was established, the next step was 
to investigate Vergil’s technique of utilizing the adopted 
material. Results here were varied. Euripidean influence 
appears in individual details or motifs used for an imme- 
diate and relatively localized dramatic effect (the lock of 
Dido or the Polydorus episode, drawn respectively from 
the Alcestis and the first Hippolytus and the Hecuba), in 
an incident adapted largely as a temporary forward carrier 
of the action and with symbolic overtones (the phantom of 
Aeneas, some details of which seem to derive from the 
Helen), in an episode which contributes to a more signifi- 
cant pattern of thought permeating the entire Aeneid (the 
Andromache -Helenus episode, which contains reminis- 
cences from the Troades, Andromache, and Hecuba), or 
in a self-contained, dramatically conceived incident which 
is heavily dependent upon a Euripidean model (the Nisus- 
Euryalus episode, deeply influenced by the Rhesus). 

In the second part (chapters VI-VIII) I was concerned 
largely with Vergilian minor deities (principally Juno and 
Venus, to a somewhat lesser extent Allecto and Aeolus), 
and I have argued that Vergil’s characterization of these 
divinities is heavily dependent upon the depiction of deity 
by Euripides, principally in the Hippolytus and Troades. 
Here again an important task was to determine how far 
Vergil followed his source, what changes he made in his 
material, and how he fitted it into the context of his work 
as a whole. The result of these considerations was that 
Euripidean influence (and in fact all influence from the 
Attic stage) is centered in Vergil’s depiction of the minor 
gods and the secondary human figures of the poem -- Dido, 
Turnus, and Amata. A consideration of the Euripidean 
influence at work in those sections of the Aeneid where 
these persons appear is vital for an understanding of them 
as tragic figures, since the action of Vergil’s gods upon 
the human personages is closely modeled upon similar 
situations in Euripidean tragedy. Even here, however, 
Vergil has made important changes, and adapted Euri- 
pidean material instead of taking it over without change. 

Significant Euripidean characteristics are wholly 
lacking in Vergil’s treatment of Jupiter-Fate and Aeneas. 
Just as Venus and Juno are closely connected with Dido 
and Turnus and the tragic fate of the latter, so Aeneas, 
both as a symbol and as a tragic character, is understand- 
able only through his relation to Jupiter and Fate. He is 
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conceived outside the limits of Greek tragedy. Aeneas’ 
tragedy, opposed to that of Dido and Turnus, consists 
largely in the necessity of his abandoning his closest 
human ties in order to fulfill his religious obligations, and 
in the constant, painful awareness which this sacrifice 
costs him. And yet, through this act Aeneas achieves a 
greater stature as a tragic figure than either Dido or 
Turnus, both of whom live out their destiny in passionate 
surrender to their human instincts, neither rising to the 
sacrifice or resolution accepted by Aeneas. 

Microfilm $3.40; Xerox $11.95. 261 pages. 


LUCIUS AMPELIUS, 
LIBER MEMORIALIS. 


(L. C. Card No. Mic 60-3597) 


Austin Maurice Lashbrook, Ph.D. 
University of Pennsylvania, 1960 





Supervisor: Professor William C. McDermott 

The Liber Memorialis is a digest of assimilated facts 
written specifically for the use of an unidentified Macrinus 
who, according to its author, Lucius Ampelius, desired to 
know all things. The topics include cosmography, the 
mythology derived from the study of constellations, planets, 
and stars, physical geography, the wonders of the world, 
genealogies of the gods, and glimpses into the histories of 
the Mediterranean Orient, Greece, and the Roman Republic. 
For my purposes this work was divided into three areas of 
research, the life and works of Lucius Ampelius, a trans- 
lation of the Liber Memorialis, and a historical commen- 
tary of the first seven chapters of the Liber Memorialis. 
The research was based on the text established by Erwin 
Assmann in the Teubner edition, 1935, of the Liber 
Memorialis. 

The study of the life and works of Ampelius made it 
necessary to examine the time in which Ampelius wrote, 
the sources from which he drew his information, and the 
status of the text. Since the name Macrinus appears only 
once and under the circumstances stated above, the evi- 
dence is not sufficient to make this name a worthwhile 
clue for establishing the date of Ampelius. More complete 
evidence exists in historical and archaeological facts cited 
from the Liber Memorialis and examined in detail. This 
examination included an analysis of the work of previous 
Ampelian scholars, who sought to place Ampelius from 
the middle of the second century A. D. to the early part of 
the fourth, and their treatment of the same material. Their 
arguments assumed that Ampelius’ date could be estab- 
lished by citing from his work isolated facts and placing 
them in known historical contexts. However, Ampelius’ 
facts are stated too briefly and too objectively to permit 
conclusive evidence regarding his life. For this purpose 
two additional criteria were used, characteristics of the 
speech patterns in the Liber Memorialis and the appear- 
ance of the name Ampelius itseif in Roman history and 
literature. For both these the most numerous occurrences 
appear in the third and fourth centuries; hence, the fre- 
quency of these occurrences and the generalizations drawn 
from historical and archaeological references present 
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convincing proof that Ampelius lived in the latter part of 
the third or early part of the fourth century. 

For the sources of Ampelius an examination was made 
of parallel or similar passages from other Roman authors 
to those found in the Liber Memorialis. Two conclusions 
were made: one, Ampelius must have used several authors 
as sources of his material; two, in most of his work two 
differing traditions have been amalgamated. 

In the text itself the chapter arrangements and the 
homogeneity of certain parts of it lead one to conclude that 
the proper sequence of a fixed order, which had been 
planned by Ampelius, has been disturbed. A regrouping of 
the material was worked out with reference to a previous 
work of Assmann, whose reconstruction of the original 
chapter arrangement was accepted as a much more feasible 
plan for Ampelius to follow than the present arrangement 
found in the text established from a corrupt manuscript 
tradition. 

In the translation of the Liber Memorialis I have en- 
deavored to remain faithful to the text and at the same time 
to use a literal English interpretation in order to convey 
the cursory style in which the work was written. Textual 
difficulties have been discussed in corresponding footnotes. 

The commentary includes approximately 340 items 
which are listed in an index. The various uses and mean- 
ings of these items are explained in detail; essentially this 
explanation correlates the items as they are presented by 
Ampelius with facts of a similar nature found among other 
writers and sources of the ancient world. The commentary 
deals with the geographical data, cosmography, and my- 
thology of the first seven chapters of the Liber Memorialis 
and is therefore terminated at the end of chapter 7, where 
Ampelius concludes his presentation of these topics. 

Microfilm $2.95; Xerox $10.35. 227 pages. 











THE CULT OF DEA SYRIA 
IN THE GREEK WORLD 


(L. C. Card No. Mic 60-4116) 


Paul John Morin, Ph.D. 
The Ohio State University, 1960 


The goddess of Hierapolis, Atargatis, was worshiped 
in Greece from the third century B.C. to the third century 
A.D. under the name of Hagne Aphrodite, the Syrian Aph- 
rodite, or simply the Syrian Goddess. Her cult, brought 
by slaves, merchants, and mercenaries, was accepted in 
numerous Greek cities from Smyrna to Syracuse. The 
most important center of her worship was Delos, where 
her cult received official status and was under the direction 
of an Athenian priest elected annually. At Beroea in Mace- 
donia and Phistyon in Aetolia the Goddess was associated 
with the legal manumission of slaves, while at Thuria her 
shrine became the repository of important civic documents. 
Under the influence of Hellenistic syncretism, the Goddess 
was at times associated with the Mother of the Gods and 
invoked (at Beroea and Phistyon) as Parthenos. 

As can be seen from the fact that Dea Syria enjoyed 
official status in some communities and that her temple 
was the scene of legal acts in others, the Goddess was 
able to win the respect of the Greek world. On the other 
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hand, it is clear that the perpetuation of the cult during 
five centuries was due mainly to the great Oriental slave 
population of the West. In accepting the cult the Greeks 
purified it of its grosser elements by eliminating such 
things as the emasculated priests of the Goddess, the 
Galli. Also under Greek influence, mysteries were asso- 
ciated with the cult and practiced at Thuria and perhaps at 
Delos, where the presence of a theater at the shrine sug- 
gests that dramatic representations were enacted. 
Microfilm $2.50; Xerox $7.20. 153 pages. 


THE USE OF CONDITIONAL SENTENCES 
IN SAINT JOHN CHRYSOSTOM’S HOMILIES 
ON THE GOSPEL OF SAINT JOHN 


(L. C. Card No. Mic 60-4119) 


Robert Joseph Murray, Ph.D. 
The Ohio State University, 1960 


A sound critical text has never been established for 
Saint John Chrysostom’s eighty-eight homilies on the 
Gospel according to Saint John. The study of Chrysostom’s 
use of conditional expressions was undertaken primarily 
with the hope of making some contribution to the prepara- 
tion of a critical edition. At the same time, such a study 
furnishes a partial basis for comparison of the Greek of 
an educated man of the fourth century, A.D., with that of 
the great masters of eight or nine centuries earlier. 

The method used in this study was to collect all condi- 
tional expressions and other uses of the particle ef, and 
to divide them into the various types as described by 
Schwyzer in his Griechische Grammatik. The main divi- 
sions are real conditions; eventual conditions, including 
also temporal and relative clauses which have subjunctive 
and the modal particle in protasis; potential conditions, 
including potential optative; unreal conditions, including 
also similes and potential indicative. Finally, there are 
those participles which have conditional force, indirect 
questions introduced by ei, and those conditions which do 
not fit any of Schwyzer’s four main categories. The text 
used was that edited by D. C. Tirone, O.S.B., volumes 
X-XIII in the Corona Patrum Salesiana, Serie Greca, pub- 
lished in Turin, 1944-1948. 

As a result of this investigation it was noted that the 
grammar of Chrysostom is very close to that of classical 
Attic. Even the optative mood, which was infrequently 
used in the works of most writers of the fourth century, 
A.D., is used frequently by Chrysostom. A few construc- 
tions typical of late Greek do appear, such as Eav with 
indicative or optative, perfect with aorist sense, and the 
occasional absence of the modal particle with potential 
indicative, but such instances are rare and often textually 
doubtful. 

A comparison with the syntax of conditions in Greek 
Tragedy showed a 10 per cent drop in the incidence of 
real conditions in Chrysostom and a corresponding 11 per 
cent rise in eventual conditions. There also appeared a 
slight decline of 3 per cent in the incidence of potential 
conditions. These facts, although they obviously do not 
provide conclusive evidence, probably do reflect real 
trends in the evolution of the syntax. 

But, on the whole, the evidence gathered in this study 











indicated that John Chrysostom follows very closely the 
syntax of the Attic classics of the fourth and fifth cen- 
turies before Christ. 

Microfilm $2.50; Xerox $8.60. 186 pages. 
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SPECIAL USES OF THE IMPERFECT 
SUBJUNCTIVE IN THE WORKS OF 
THE FRENCH CHRONICLERS OF 

THE FIFTEENTH CENTURY 


(L. C. Card No. Mic 60-3444) 


William Devereux Dennis, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Professor Herbert B, Myron 


This dissertation concerns one specific tense as found 
in those historical works of the fifteenth and early six- 
teenth centuries which were composed by chroniclers 
gathered at the Courts of Burgundy and Paris. 

Those special uses of the imperfect subjunctive which 
depart not only from the more traditional and more com- 
monly accepted patterns of expression of the fifteenth 
century, but also from those of modern French, are the 
focal point around which this research has been done. 

After careful observation of linguistic studies concern- 
ing the imperfect subjunctive, it has been noted that no 
previous research dealing with this tense has been done 
in this historical genre of the fifteenth century. 

The method, by means of which the material of this 
dissertation is presented, comprises, for the most part, 

a great deal of analysis, deduction, hypothesis, and evalua- 
tion of those particular examples in which the various uses 
of the imperfect subjunctive are found. Latin, Spanish, and 
modern French uses of the imperfect subjunctive are 
given when there can be made a correlation of those prac- 
tices with those of the fifteenth century Middle French 
period. 

After an analysis of those uses of the imperfect sub- 
junctive which depart from the more traditional proce- 
dures as found in the works of the fifteenth century French 
chroniclers, it is quite evident that what has appeared at 
first sight to be a radical departure from the more con- 
ventional patterns of tense structure and sequence of the 
fifteenth century, is, in reality, a carefully and logically 
constructed pattern of verbal expression. By means of 
hypothesis and deduction and a thorough examination of 
each “departure” of the imperfect subjunctive as it is 
found in its individual context, we conclude that the ma- 
jority of uses of the imperfect subjunctive, which appear 
to abandon so radically all traditional procedure of the 
fifteenth century, are actually the results of that great 
desire to write clearly and logically, and that only by 
means of an insistence on such clarity and logic can the 
fifteenth century French chronicler be fully comprehended. 

Several structural patterns and practices which the 
chronicler of the Middle French period has fully or even 
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partially adopted, have become, later on in the history of 
French letters, those tense sequences and modes of ex- 
pression which are accepted in modern French as tradi- 
tional. Microfilm $2.50; Xerox $8.00. 173 pages. 


EMERSON’S POETIC LANGUAGE: 
A LINGUISTIC AND LITERARY INVESTIGATION. 


(L. C. Card No. Mic 60-2813) 


Mansur Amir Ekhtiar (edin), Ph.D. 
Indiana University, 1960 


The main elements of Emerson’s phonological devices, 
viz., rhymes and alliterations, are explored in the lin- 
guistic section of the present study. Two further notes 
examine his compounds and the relative frequency of 
different form-classes. The elucidation of the phonologi- 
cal pattern of his actual speech is used to classify his 
rhymes. It is found that his pronunciation accounts for 
over 50 per cent of his irregular rhymes. Factors such 
as the co-existence of New England “bourgeois” with the 
original “aristocratic” speech, the Middle English vowel 
system, and allied linguistic factors shed significant light 
on Emerson’s phonemic patterns. 

His rhyme scheme is shown to be regular; patterns 
such as aa-bb, ab-ab, and --a--a constitute 95 per cent 
of his rhyme-schemes. Phonemically regular final rhymes 
cover 88.2 per cent of his rhymes; fewer than six per cent 
of his rhymes can be assigned to loose rhyming. The 11.8 
per cent of apparent mis-rhymes are categorized under 
the following types: (a) auditory rhymes (5.2 per cent), 

(b) visual rhymes (2.9 per cent), (c) slant rhymes (0.9 per 
cent), (d) rhymes containing collocations of voiced with 
voiceless consonants (0.9 per cent), and (e) “donnesque” 
and miscellaneous devices including loose rhyming (1.9 
per cent). 

Emerson’s alliteration proves to have a pattern of its 
own entirely different from the distribution of phonemes 
in all positions. As only initial consonants alliterate, a 
comparative distribution of initial phonemes and allitera- 
tive consonants appears pertinent. We have concluded, 
however, that /s/, /f/ have a low frequency and /d/, /n/, 

t/, /y/, /h/, /Y have a high frequency in initial posi- 
tion compared with alliterative forms. On the average, 
54.3 per cent of his lines contain at least one alliteration. 
In the phonology of alliteration, Emerson shows a tendency 
to prefer certain “distinctive acoustic features” and to 
ignore others. He also relates alliterative phonemes to 
meaning, e.g., the frequent use of /w/ in “Bacchus,” 
(alluding to wine) and of /s/ in “Saadi” (alluding to the 
title and the Persian poet). % 

The analysis of Emerson’s compounds shows genera- 
tion from definite phrase type; thus 71.8 per cent of his 
compounds may be generated from a nominal followed by 
a prepositional phrase, e.g., “heart attack” generated 
from “an attack to the heart.” 

Emerson’s sentences are normally two times longer 
than those of average literary texts in English. In his 
writing the use of nouns (36.2 per cent) and of prepositions 
(15.5 per cent) appears to be greater than average, 
whereas the frequency of polysyllabic words in his style 
is definitely less than average. 





The literary section of the present study arises from 
the importance of mystical and symbolic language in 
Emerson’s style. 

It appears that Emerson uniquely fuses Iranian and 
Western philosophical and literary traditions. This sec- 
tion shows also analogous and parallel patterns between 
Emerson’s Transcendentalism and Persian mysticism 
while both were affected by Neo-Platonism. 

Microfilm $3.55; Xerox $12.60. 276 pages. 


DIALECT MIXTURE IN THREE 
NEW ENGLAND PRONUNCIATION PATTERNS. 
VOWELS AND CONSONANTS. 


(L. C. Card No. Mic 60-3101) 


Vivian S. Lawrence, Ph.D. 
Columbia University, 1960 


This study controverts Daniel Jones’s assertion that 
inconsistent pronunciation cannot be reduced to phonemes. 
It is a first attempt to apply phonemic procedures to 
highly erratic American pronunciation patterns showing 
the impact of diverse dialectal trends on the phonetic 
usage of individual speakers. 

The three informants whose pronunciation is the sub- 
ject of this study are well-educated, internationally promi- 
nent, much-travelled New Englanders who were born in 
Salem, Massachusetts, Nahant, Massachusetts, and Mid- 
dletown, Connecticut. While these informants are identi- 
fied by the names of the towns in which they were born, 
their speech is not assumed to be representative of the 
speech of these towns. 

The Salem informant’s sample comprises a one hour 
selection from his phonetic usage in two national broad- 
casts and in one national telecast. The Nahant informant’s 
sample is derived from two broadcast speeches totalling 
fifty-five minutes. The Middletown informant’s sample is 
a half-hour selection from two broadcast addresses. 
These broadcasts and telecast were tape recorded so that 
the IPA transcriptions which are the basis of the study 
might be checked for accuracy many times. 

Essential to the analysis is the discrimination of the 
phonemic substance of syllables and monosyllabic words 
by means of the substitution test, i.e. commutation. Op- 
positions obtained in this way are then collated to estab- 
lish phonemes. Sometimes it is necessary to survey all 
words within certain lexical classes before assigning 
phonetic types to phonologic categories. The semantic 
criterion is used throughout to determine the vertical 
(i. e. paradigmatic) structuring of these pronunciation 
patterns. 

Lack of distributional consistency in the pronunciation 
of diaphonic variants permits only limited application of 
distributional criteria. Conditional or combinatory 
phonetic variations are not included since they are not 
germane to dialect mixture. 

In this study ‘diaphonic variation’ refers to different 
styles of pronunciation reflecting dialect mixture in the 
usage of a single individual and extending beyond the range 
of variation within phonemes in more consistent patterns 
such as Western Reserve of Ohio or Southern British 
‘received’ pronunciation. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
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The phrase ‘pronunciation pattern’ designates seg- 
mental phonemes and highly individual combinations of 
diaphones within these phonemes resulting from dialect 
mixture. 

Among the peculiarities of these three pronunciation 
patterns are diaphonic intersections, i. e. the occurrence 
of phonetically similar diaphones in two or more phonemes 
in unrestricted and in restricted phonologic environments. 
These intersections are only partial. They do not affect 
more than a few words within a limited number of lexical 
classes. The phonologic environments of these intersect- 
ing diaphones are not identical. For this reason there is 
no possibility of semantic confusion. Such intersections 
imply the juxtaposition of indigenous and extrinsic dialec- 
tal features within individual phonologic structures. This 
type of divergence from the linguistic optimum is possible 
because the ‘margins of security,’ i. e. the distances which 
separate intersecting phonologic types from other pho- 
nemes in a pattern are so established as to permit a wider 
‘range of dispersion’ of diaphonic elements within certain 
phonemic categories. 

In other respects the data of this study show the com- 
bination of various dialect features found in Eastern New 
England, Western New England, New York City, and North- 
western American states. Many parallels are drawn 
between Southern British ‘received’ pronunciation and 
aspects of the highly individual patterns of the three New 
Englanders whose samples are the subjects of this study. 
Regional generalizations are therefore not applicable to 
such ‘mixed’ dialects. 

The methodology of this study suggests one way of 
dealing with ‘mixed’ dialects in American English pho- 
netics texts, which, for the most part, have devoted little 
or no space to this problem. Among the data which might 
be included in such texts are: 1) analyses of phonologic 
patterns; 2) distinctions between geographical and stylistic 
diaphones in the extended phonetic ranges of phonologic 
categories; 3) examples of diaphonic intersection. 

No other American English pronunciation study of this 
type has been published. 

Microfilm $2.95; Xerox $10.35. 228 pages. 


THE SYNTACTIC USES OF INDO-EUROPEAN 
VERB REFLEXES IN FOUR 
DAUGHTER LANGUAGES 


(L. C. Card No. Mic 60-3695) 
Philip Hillyer Smith, Jr., Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Professor H. M. Hoenigswald 


Problem 
The purpose of this study is to explore possibilities and 


problems inthe systematic comparative study of verb syntax. 


The Indo-European languages selected for the study 
were: Lithuanian, Gothic, Latin, and Old Church Slavic. 


Procedure 


The procedure for collecting the data was this: The 
two-volume comparative Indo-European dictionary by 





Walde-Pokorny was scanned for roots with verb reflexes 
in two or more of the four languages included in this 
study. 

The reflexes collected from this dictionary were the 
basis for the comparative study. 

Individual language dictionaries were then consulted 
in each of the four languages. Lithuanian: Dabartinés 
lietuviy kalbos zodynas [Dictionary of Modern Standard 
Lithuanian], and the Worterbuch der litauischen Schrift- 
sprache [Dictionary of Standard Lithuanian] by Nieder- 
mann, Senn, Brender, and Salys; Gothic: Die gothische 
Bibel, by Streitberg, presenting the entire Gothic corpus 
with an attached vocabulary; Latin: A Latin Dictionary, 
by Lewis and Short; and Slavic: Studie 0 vidovem systému 
v staroslovenstine [Studies of the Aspect System in Old 
Church Slavic], by Antonin Dostal. 

These sources yielded examples of the usage of the 
verbs in question, in sentences sufficiently long to contain 
significant syntactic environments. 

Compounds were eliminated from the study, except 
where no simplex form was available; in these cases it 
was important to analyze the syntax of the verb-stem 
alone, and not that of the prefix. The government of prep- 
ositional structures by verbs seems to be a different 
and equally large field of inquiry. No attempt has been 
made in this study to catalogue the government of preposi- 
tions, even though a preposition may, in a particular 
language, always be demanded by a given verb. 























Results 


The majority of verbs were found to govern simply the 
accusative, to be intransitive, to govern the ablative (in- 
strumental, Gothic dative) of means, an ethical or pos- 
sessive dative, or a partitive genitive. Since these are 
essentially adverbial structures which may or may not 
appear in almost any sentence, they were included in the 
examples, but rejected from the summary. Some cor- 
respondence of case-government is observed among verb- 
stems in different languages, but the agreement in case- 
government in terms of meaning seems equally great 
among the different languages. 


Conclusions 





The dictionary sources used for the individual lan- 
guages were too meagre to give any assurance that all the 
syntactic possibilities in any one verb had been accounted 
for. One can say with certainty that those forms found 
can exist; one cannot say that missing forms cannot exist. 
This is particularly true for the Slavic data, for which the 
sources were far from complete. 

In order to be more pointed, other studies should be 
undertaken of the same nature. Among other refinements, 
future studies might investigate the behavior of different 
stems made from the same root. 

Microfilm $5.25; Xerox $18.70. 411 pages. 
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THE KIOWA LANGUAGE: 
A GRAMMATICAL STUDY. 


(L. C. Card No. Mic 60-3619) 


Edith Crowell Trager, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Henry M. Hoenigswald 


This is a study of the total structure of Kiowa, an 
American Indian Language spoken in Oklahoma, with 
special attention to the referentially complex affixes that 
occur with noun and verb stems. 

Kiowa is related to the Tanoan languages of New Mex- 
ico, a statement that is preliminarily and documented 
here. Kiowa-Tanoan and the Uto-Aztecan languages 
spoken in the United States, Mexico, and Central America 
constitute the Azteco-Tanoan group of languages. 

The phonology is presented, with the articulatory im- 
pressions of the investigator, and sound spectrograms of 
phonetic phenomena, as basis for the phonemic pattern 
derived therefrom. 

A presentation of the morphological system is made. 
The morpheme classes and their distributions, relative to 
each other and to the suprasegmental features of the lan- 
guage, are presented. The bulk of the evidence, the 
problem-solving procedures applied thereunto, and the 
results of those procedures, are concerned with the affixes 
that occur with noun stems and verb stems. 

Treating the morphs that follow noun stems purely 
taxonomically, it is found that there are two basic noun 
classes. In translating members of those classes into 
English, it is necessary to assign one meaning to different 
affixes, and varied meanings to a given affix in different 
situations; this, however, is a function of the semantic 
situation, not of the morphology. 

Noun stems may be preceded by pronominal morphs. 
These and many others, all with pronominal reference, 
also occur before verb stems. There is a discussion of 
previous treatments of the more than one hundred morphs 
that constitute the pronominal reference system of Kiowa. 
This complex of prefixes is subjected to distributional 
analysis, and yields a basically simple system of refer- 
ence to symmetry and its absence, rather than to tradi- 
tional categories of person and number. This result is of 
intrinsic interest, and of methodological importance for 
descriptive and comparative linguistic studies. 

A summarizing statement of the phonological and 
morphological-syntactic systems of Kiowa is made. These 
are illustrated by a selection of phrases and sentences, 
and more intensively and extensively by a hitherto unpub- 
lished text which is presented with full analysis, and in 
literal and free translations. 

Microfilm $2.50; Xerox $6.80. 144 pages. 


THE PASSIVE VOICE IN OLD ICELANDIC 
(L. C. Card No. Mic 60-3843) 


Joseph Benjamin Wilson, Ph.D. 
Stanford University, 1960 


Old Icelandic has an unusual variety of passive and 
semi-passive types of expression at its disposal: the 





periphrastic forms with vera and verda, the sk-verbs, the 
na-verbs, the active impersonal construction, general 
subject expressions using menn and other indefinite pro- 
nouns, the passive function of active infinitives after verbs 
of command and perception, the present passive participle, 
and inversion of word-order. More specific information 
about the usage of each type is needed, especially with 
regard to chronological changes and preferences of style. 
Such information should have a statistical basis, so that 
exact comparative data can replace the vague statements 
(e.g., “rare, frequent,” etc.) in the present handbooks. 
Some of the questions requiring more illumination are: 
how “rare” are the sk- and veréa-passives? why are they 
rare? are they available to all verbs? do they increase 
with time? do they have a difference of meaning or aspect 
from the vera-passive? does the na-verb serve as a 
passive? are the impersonal active constructions re- 
placed by passives? etc. Exhaustive specialized investi- 
gations of all these problems are needed in order to 
answer the many questions still open and to put the infor- 
mation in the handbooks on a sure footing. The present 
thesis intends to be a broad forerunner to such specialized 
studies. 

An introductory survey pursues the development of 
passive expression in the early Indo-European languages 
and in early Germanic in order to point out the passive 
types that one may expect to find recurring in Old Ice- 
landic and to emphasize the fact that the Old Icelandic 
passive expressions are not isolated phenomena but links 
in chains of Indo-European development. Then an analysis 
of the passive situation in Old Icelandic prose is under- 
taken. All of Gisla saga Surssonar (100 pages), all of 
Islendingaboc (twenty-four pages), and thirty-page seg- 
ments of Heidarviga saga and Flores saga konungs ok sona 
hans were exhaustively analyzed for all examples falling 
into the many categories pertaining to passive expression. 
For the sake of uniformity, only the examples found in the 
first thirty pages of Gisla saga are included in the statisti- 
cal tabulations, but frequent references are made to the 
later pages. Heidarviga saga was chosen as an example 
of early popular style, Gisla saga represents the best 
classical prose, Islendingaboc is early, with influences of 
the learned style, and Flores saga represents the late 
popular style. 

The analysis shows that the vera-passive, which is the 
fundamental type, is eleven times as frequent as the 
verda- and sk-forms. The vera-passive functions as both 
statal and actional passive; its tense is the same as that 
of the auxiliary in each case, without an extension into the 
past (as in Latin), e.g., hann er drepinn means “er ist 
getdtet” or “er wird getdtet,” but not “er wurde getotet.” 
Ladislao Mittner’s little-noted theory that the verda- 
passive is reserved for “fateful” occurrences receives 
support and extension and appears to be the solution of 
this enigmatic passive type. The sk-forms are almost 
exclusively middle in voice but they also can be used with 
any verbs as a handy expression of the actional passive; 
this usage is favored by the learned style. The intercon- 
nections of these three true passives are pointed out, e.g., 
the vera-passive functions as the statal passive to the 
veréa- and sk-passives as well as to the actional usage 
of the vera-type. The na-verbs at times come close to 
the passive meaning but actually always remain expres- 
sions of the middle voice. The common “general subject” 
is menn, without any encroachment by madr. Flores saga 
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substitutes ver for menn, due to the subjective nature of 
its style. The pseudo-passive usage of the impersonal 
active construction is less frequent than expected and the 
passive present participle is quite rate (statistical data 
are given for all such frequencies). A number of traits of 
stylistics (such as ver in Flores saga, as just mentioned) 
are brought out. As was anticipated, very little chrono- 
logical progress was found. 

Microfilm $2.85; Xerox $9.90. 218 pages. 
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This dissertation is a critical study of surrealist 
tendencies and manifestations in the prose fiction of Jose 
Martinez Ruiz (Azorin). Using as primary source ma- 
terials the Spanish author’s novels, short stories and 
literary criticism and representative French works, con- 
clusions have been derived both from a projection of 
Azorin’s prose fiction against French surrealist texts and 
from an analysis of the Spaniard’s surrealist and non- 
surrealist production. 

Showing his adherence to the authentic school, Azorin 
distinctly enunciated surrealist principles in his 1928-29 
literary contributions. He made new interpretations of 
some principles and hence his conspicuous additions in 
the areas of surrealist techniques, surrealist imagery, 
surrealist characterology, and surrealist language. These 
findings, greatly enhanced by an over-all relationship 
linking together the early and later works, place Azorin 
firmly in the surrealist tradition. 

Though analyzed under three distinct directions, 
Azorin’s concept of reality is a doubly-conceived poetic 
concept which contains the vision of both the realistic and 
idealistic worlds, with the idealistic element becoming the 
spiritual world. Azorin’s search for a surreality, which 
superseded in scope and depth his interior and ideal 
realities, culminated in the author’s implementation of a 
new art-form that sought the preservation of the spiritual 
content of fiction by operating on an intermediary plane 
between dreams and reality. 

Wherein Azorin has been only partially surrealistic in 
his advocacy of automatism and least of all concerned with 
objective humour, he used objective chance rather fully. 

It is especially noteworthy that Azorin widened his mode 
of writing by converting hallucinations, evocations, and 
visions to important aesthetic techniques and made them 
legitimately part of surrealist methodology. 

It is in surrealist imagery that Azorin achieved suc- 
cess not only as a Spanish writer but as a surrealist 
author. While not following strictly surrealist principles 
on imagery, although greatly motivated by these premises, 





Azorin created new images of striking surrealist import. 
The abrupt image at its best is the brilliant sporadic 
image fully clothed in surrealist language. Achievement 
of the spontaneous, hallucinatory, dream-like image places 
the author in the enviable position of having attained a 
success not arrived at by major surrealists. His dis- 
torted image has the added feature of profundity and is 
thus capable of yielding new sensibilities. The many-sided 
fused image, so prominent in his works, derives from 
Azorin’s strong belief in the influence of things on man’s 
inner spirit. Finally, the aesthetic technique of desdobla- 
miento del yo, one of the most significant characteristics 
of Azorin’s prose, sometimes is employed to reveal char- 
acter and situation; sometimes it points to newer scien- 
tific theories of man’s being or occasionally associates 
itself with problems of the human personality, and some- 
times it takes on metaphysical import. 

The comparative study of the fictional hero in Azorin’s 
El caballero inactual and in Breton’s Nadja, both written 
in 1928, reveals the distinguishing feature of Azorin’s 
work to be his concept of man’s dual nature, an idea 
demonstrated aesthetically by the creation of the duplicate 
protagonist. Both Azorin and Breton effected a surrealist 
philosophical attitude toward life: Azorin attempted a 
closer relationship between the conscious and the sub- 
conscious minds; Breton, between the states of sanity and 
insanity. 

Notwithstanding previous studies of time and space in 
Azorinian prose, this dissertation proposes other align- 
ments between these ideas and contemporary thought. 
Azorin establishes a relationship with surrealism by pre- 
senting space as a changing concept dependent upon the 
point of view of the individual who is, in turn, influenced 
by his varying circumstances. Subjectivity and variability” 
are the chief characteristics of the later time-concept 
which also has been identified with surrealism. From 
these relationships is derived the suggestion that in 
Spanish fiction Azorin, though he was not one of Bergson’s 
conspicuous imitators, may well be the most distinguished 
exponent of his durée réelle. 

Perhaps few writers, so motivated by an intense pre- 
occupation with imagination and reality, have achieved the 
success realized by Azorin in grasping a meaningful rela- 
tionship linking together the idealistic and realistic worlds. 
The basic element in much of Azorin’s imagery, charac- 
terology, and language stems from this idea which, in 
various ways, promotes a simultaneous projection of 
reality and imagination in his prose fiction. Azorin’s 
unmistakable emphasis upon the interconnection between 
reality and imagination is clearly indicative, not merely 
of interest in technical motivation, but of the search for 
a new reality and a larger symbolic use of literature. By 
proclaiming the basic equivalence between the real and the 
unreal worlds and by aesthetically synchronizing them, 
Azorin establishes the inseparability of two traditionally 
antagonistic worlds and makes his outstanding contribution 
to surrealism. Microfilm $4.95; Xerox$17.35. 385 pages. 
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THE POET AS ARTIST AND CITIZEN: 
A STUDY OF THE LIFE AND WRITINGS OF 
ARCHIBALD MACLEISH THROUGH 1958. 


(L. C. Card No. Mic 60-3631) 


Colin Chandler Campbell, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Robert E. Spiller 


This study deals with three facets of Archibald Mac- 
Leish’s career as a man of letters: his public life, the 
central concepts in his prose, and the interpretive com- 
ments upon human experience offered in his plays and 
major poems. The focus is entirely upon the development 
of his mind, and no effort is made to use explication de 
texte or any of the other techniques which, in the hands of 
the new critics, have proven very effective for the aes- 
thetic analysis of poetry but which have little relevance to 
an intellectual analysis such as this. 

The method employed in each chapter is first to pre- 
sent the biographical background, then to describe the 
chief ideas in the essays, and finally to locate the views 
on man and society exhibited in the poems and plays. 

Such analysis discloses that MacLeish’s life and 
writings are bracketed by four related problems. (1) How 
can poetry and social responsibility be integrated? 

(2) What is America? (3) What is the connection of form 
with content in poetry and how are both related to poetry’s 
function? (4) What is man’s place in nature and in society? 

The answers which MacLeish has offered--through the 
way he has lived his life as well as through what he has 
written--are as follows. 





1. Poetry and social responsibility can be integrated 
because the act of creating, of making, is also an 
act of knowing, an interpretation of human experi- 
ence which makes that experience legible to others, 
and out of the increased understanding which results 
from this comes the improvement of the human 
condition. 


. America is a continent, a nation, and an ideal, but 
above all it is the free lives of individual Americans. 
No final definition is possible, because America is 
always something which is in the process of being 
built. What can be stated with finality, however, is 
that the developing structure must conform politi- 
cally to the democratic liberalism of the Founding 
Fathers and socially to man’s desire for the greatest 
feasible amount of individual freedom. 


. The function of poetry is to serve the advancement 
of humanity, and therefore aesthetic form is not a 
final end but is subservient to meaning, for only 
what a poem says--as opposed to what it is as a 
formal entity--can change the human lot. 


. Man’s position in nature is dual. He is at once part 
of it and separate from it, and because of the partial 
separation nature has no concern for his welfare. 
His position in society, by contrast, is single. He 
is its center, and his welfare is society’s chief goal. 


These four questions and their answers are bound 
together by an underlying humanism, a view of life which 
MacLeish has formulated out of the resources of his own 





mind and heart quite independently of the great religious 
and philosophical orthodoxies of our time. It comprises 
the following beliefs. 


1. The evolution of man out of animalhood came through 
the appearance of a trait unique to the human spe- 
cies--self-consciousness, and within the framework 
of this awareness have emerged all those proper- 
ties--conscience, compassion, humor, reason, the 
love of beauty--which are the essence of human- 
hood. 


. Through his intelligence and determination man is 
free to dominate the universe of matter and space 
and to create within it a social organization which 
will protect human identity and foster the growth of 
all those ideals which human beings cherish. 


. Man is worthy of the highest kind of trust, and the 
life he lives, alone and with others, is the supremely 
valuable thing. 

Microfilm $4.90; Xerox $17.35. 383 pages. 


LES OPINIONS LITTERAIRES DE BALZAC. 
[French Text]. 
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Geneviéve Delattre, Ph.D. 
Columbia University, 1960 


The merits of Balzac’s literary judgments have been 
studied so far oniy in the light of the few articles of criti- 
cism published now and then in the course of the novelist’s 
career. The exceptionally large number of literary refer- 
ences and commentaries in Balzac’s work taken in its 
entirety (articles of all kinds, novels, plays, prefaces, 
correspondence) has been often noted as a unique phe- 
nomenon but has never been the object of a systematic 
study. 

This dissertation takes, as its point of departure, a 
methodical search through the complete works of Balzac 
for literary references and quotations, whatever impor- 
tance they may have. These innumerable texts offer in 
themselves a complete view of the scope and variety of 
Balzac’s literary knowledge, of the general direction taken 
by his interests, of the independence of his taste and of 
the role that some of his favorite works play in the genesis 
of the Comédie Humaine. 

A hierarchy established according to frequency of 
quotation reveals the choice place accorded to Moliére in 
Balzac’s literary thought, the remarkable balance held 
between Voltaire and Rousseau, who both exercised a 
strong influence on the young Balzac, a lasting interest 
for Walter Scott, far beyond the simple compliance with a 
fashionable trend (for in Scott’s novels Balzac learns his 
own technique of fiction) and a deep attraction to Byron, 
the only romantic poet whose works are heartily accepted 
by Balzac and assimilated into the Comédie Humaine. 

The frequency of references concerning a given author 
usually reflects the degree of admiration felt by Balzac 
either for that author’s work in itself or for his influence 
on his times, the most important exceptions to this rule 
being Shakespeare and Chateaubriand towhom he frequently 
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refers though without much liking or understanding. The 
number of works or writers mentioned increases rapidly 
as we move down through the centuries toward the con- 
temporary period, thus revealing Balzac’s sketchy knowl- 
edge of ancient literature and his primary concern with 
modern works, or with works which he can absorb into his 
own Comédie Humaine. 

By his very nature, Balzac is attracted to comic 
writers, above all to Rabelais and Moliére, whom he con- 
sidered unchallenged masters in this field, and whose lack 
of true successors among his contemporaries he deplores. 
By the training he gave himself during his first years as 
a writer, he acquired a lasting and well reasoned attach- 
ment for the French classicists of the 17th century. 
Corneille, Racine, La Fontaine and Moliére are his great 
masters. Such a solid classical taste isolates him from 
his generation and prevents him from ever adhering com- 
pletely to the French romantic movement. 

In judging his contemporaries, Balzac cannot always 
free himself from personal considerations, although on 
the whole he proves to be open-minded, sometimes too 
enthusiastic, but most often more far sighted than many 
professional critics. Primarily interested in the novel, 
he judges his fellow novelists without jealousy and with 
great perspicacity. The romantic attempts to renew the 
French drama are carefully examined by him and severely 
condemned for their lack of true dramatic structure. Poetry 
is somewhat neglected less because of any lack of appre- 
ciation for it on the part of Balzac than because by the 
time the great French lyric poets had appeared on the 
scene he was already too much involved in his Comédie 
Humaine to undertake a true critical evaluation of their 
works. Microfilm $8.55; Xerox $30.60. 676 pages. 
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The purpose of this dissertation is to show More’s 
relationship to the major intellectual and social currents 
of his day, the influences which determined it, and his 
interpretation of the authentic American tradition, and to 
make a brief critique of that interpretation. The source 
material includes More’s collected essays and books, his 
uncollected and largely anonymous writings, his corre- 
spondence, the work of persons on whom he wrote, and 
studies of him and of his times. 

More’s relationship to his times was largely one of 
opposition, focusing principally on such social and intel- 
lectual repercussions of Darwinism as humanitarian 
religion, pragmatism, progressivism, and literary natural- 
ism. His criticism of these phenomena reveals that his 
opposition was ultimately moral and religious, and an 
examination of his own intellectual development shows us 
why. In his early life he was much concerned with finding 
objective confirmation of his personal experience of the 
opposing tendencies in human life toward immersion in the 





flux of activity on the one hand and toward peace and with- 
drawal on the other. His search led him from the contra- 
dictory claims of Presbyterianism, literary romanticism, 
and rationalist materialism which he had felt in his youth 
through Hindu theosophy to a Platonism colored by it. The 
dualist and moralistic bias of these latter systems, under 
whose influence he wrote his Shelburne Essays, goes far 
toward explaining his opposition to the materialist and 
meliorist concerns of his age. It helps explain also his 
reading of the authentic strain in American literature, 
which he held up in opposition to twentieth-century natural- 
ism and humanitarianism. Once Puritanism had lost its 
harshness, he believed, it issued in Emerson’s serene 
faith, Thoreau’s charactered romanticism, the moral 
symbolism of Hawthorne’s art, Longfellow’s melancholy 
charm, and Whittier’s homely religion--all of which reflect 
a properly dualist apprehension of reality. But as the re- 
ligious fervor waned, the New England conscience passed 
into doubt and skepticism, as in Henry Adams and Charles 
Eliot Norton, and its literature declined into the devitalized 
sentiment of Sarah Orne Jewett and Mary Wilkins Freeman 
and the humanitarian sympathy of the end of the century. 
By the time More had finished Shelburne Essays, however, 
he had moved on to a Platonism purified of Hindu influence 
and toward acceptance of traditional doctrine and an insti- 
tutional Church. The Greek Tradition and related writings 
are the record of this latest change, and the opinions and 
terminology of New Shelburne Essays reflect it. 

We are perhaps too close to the social currents of 
More’s day to take a detached view of them or of his 
opinions on them, but we can evaluate his formulation of 
the authentic strand in our literature. We find that what 
is right in it is largely the product of his temperamental 
and intellectual affinity with the classical American 
writers, rather than his application of dualism. What is 
wrong in it is the product of a too exclusive taste and an 
overbearing moralism. These prevented his appreciation 
of the best literature of the twentieth century, though per- 
haps equally important is the fact that as his interest in 
theology increased his interest in literature declined. 

Microfilm $6.10; Xerox $21.60. 479 pages. 
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The popularity of Chekhov in the English-speaking 
world is due largely to the fine translations made by 
Constance Garnett, in thirteen volumes, published from 
1915 to 1923, although she duplicated translations already 
made by R. E. C. Long, Marian Fell, and S. Koteliansky. 
Other translators such as A. E. Chamot added to the work 
in the twenties, and it was in this period that the Chekhov- 
ian influence was at its peak. In the twenties most of the 
letters, notebooks, and reminiscences were translated. 
And authors such as Virginia Woolf, Arnold Bennett, 
William Gerhardi, J. Middleton Murry, and John Gals- 
worthy were calling attention to Chekhov. Translations 
of new stories in the fifties by Avrahm Yarmolinsky and 
April FitzLyon show a continuing interest. This is also 
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reflected in the Russian definitive edition of Chekhov’s 
work and in the two full-length studies. 

In the British story, Chekhov’s influence is most easily 
seen in the work of Katherine Mansfield and A. E. Cop- 
pard, the first two important writers after the First War 
to work almost exclusively with the short story. Both 
recognized Chekhov’s genius; Katherine Mansfield used 
him as a standard for judging modern literary efforts and 
directly imitated some of the stories. 

The influence of Chekhov on the Irish story is aug- 
mented by the importance of Joyce, who has been cited as 
the supreme example of what the Chekhovian method will 
yield, but who arrived at the method either independently 
or indirectly from Chekhov. A. E. Coppard passed the 
tradition on to Frank O’Connor, while Sean O’ Faolain 
acknowledges Chekhov in the most extensive and pene- 
trating of all English criticism on the Russian author. 

A strong native tradition complicates Chekhov’s in- 
fluence in America, yet Caroline Gordon writes intelli- 
gently on Chekhov and acknowledges him as one of her 
masters. Sherwood Anderson, significantly, recorded his 
intense admiration for the Russians but vehemently dis- 
claimed their influence. William Faulkner classifies 
Chekhov with a group of authors that should be continually 
reread, and Joseph Warren Beach found a distinct 
Chekhovian flavor of life in several of the stories by 
John Steinbeck. 

Aside from the artistic example of an author devoting 
his life to the short story, Chekhov’s influence is largely 
a result of his conscious craftsmanship. His comments on 
“objectivity” and his warning to “avoid depicting the hero’s 
state of mind” helped develop the technique of dramatic 
presentation. His illustration of the gun that must go off 
in the third chapter if it hangs on the wall in the first is 
behind much of the modern preoccupation with minor sym- 
bolism or significant detail. His comments on beginnings 
and endings “where we are most inclined to lie” and in- 
digenous material “how Peter Semionovitch married 
Marie Ivanovna” helped create the modern form which is 
a structure of trivialities ending in epiphany. And the 
special controlling tone of ironic humor indicated a way 
of getting perspective and treating material sympatheti- 
cally without slipping into romantic or sentimental excess. 

But Chekhov’s vision, his concern with the morality, 
responsibility, and freedom of the individual and his por- 
trayal of the human condition, the dichotomy between what 
life should be and what life is, have become elements just 
as important in the modern short story. 

Microfilm $3.20; Xerox $11.25. 248 pages. 
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This dissertation studies Fromentin’s style and the 
motifs which inform it. Style is a pervasive unity; by it 
is meant “la mise en oeuvre methodique des éléments 
fournis par la langue,” (Spitzer). Motif is any recurring 
subject, situation, or concern giving significance and co- 





herence, and having its source in the artist’s mental 
make-up and experience. Motifs give form and direction 
to the writer’s emotional experience. 

We analyse first the compositional mode of each work. 
Thus is studied the kinds of prose writing progressively 
undertaken by the author: descriptive prose in the jour- 
nals, Un Eté dans le Sahara and Une Année dans le Sahel; 
narrative prose in Fromentin’s novel, Dominique; and 
expository prose in the work of art criticism, Maitres 
d’autrefois. Despite these formal differences, decisive 
features of organization, structure, and motif are common 
to all. This unity of narrative art is shown above all in 
Fromentin’s concern for formal clarity, evident in an 
exposition by means of comparison and contrast, a predi- 
lection for grouping by related or antithetical pairs; and 
in the study of detail arriving at a generalized, synthetic 
expression. A uniform mode of narration is the suite of 
scenes or significant moments, each finished and rela- 
tively independent. This organization by tableaux is con- 
nected with a painterly manner of recording. 

Compositional tendencies reveal psychological atti- 
tudes. A dialectical habit of presentation, and the theme 
of journey and quest illustrate Fromentin’s need for surety 
and resolution. Arising out of an aesthetic theory and 
nostalgic temperament is memory’s role in selecting his 
impressions. Memory throughout is sentimental and 
idealizing. Finally, the theme of nature runs like a 
leitmotif through Fromentin’s works. 

Next we study technique of expression, shown first in 
Fromentin’s rhetorical art, meaning here the rhythm and 
syntax of his sentences. Analysis makes use of figures of 
speech as means toward determining expressive tenden- 
cies. Here three persistent, interdependent style tenden- 
cies emerge: sentence organization is inspired by a 
visual, painterly imagination; further it submits toa 
cumulative, notational, albeit balanced and structural 
rhythm; finally, it is determined and given expression by 
a sensibility primarily aesthetic. There is a consistently 
mannerist concern for style. Rhythm, sentence elements, 
and rhetorical figures have the same kind of ideal, ab- 
stract appeal as do the colors of his painter’s palette. 

The second aspect of technique of expression is art of 
description, including all that applies to a mode of vision. 
We have studied such features as perspective, selection, 
depiction, and color, to determine Fromentin’s method of 
composition, and examined the arts of language--imagery, 
metaphor, and local color--employed in its realization. 
Inherently classical is the concern for distinction, clarity, 
relief and contour, intent upon a timeless depiction of 
reality. However, Fromentin’s abstract color harmonies, 
and his analysis of light and color are proto-impressionist. 

The consequent unity of style finds its psychological 
origins in a problem-seeking nature in need of definition 
and finality. This explains the adoption of an objective, 
contemplative attitude toward reality, as well as the 
elaboration of an art of narration working toward a har- 
mony of expression through scenes and dramatic moments, 
selected and stylized by memory. A circumstantial, 
cumulative syntax, descriptive devices like discriminating 
color notation, nuanced adjective, and illustrative image 
ensure a comprehensive, rationally ordered representa- 
tion of reality. The attraction of the problematic and the 
security in solution, are on a deeper level exemplified by 
the dialectic of departure-return, a constant in Fromentin’s 
life and literary works. Style and its psychological 
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directives reveal a classical culture in which artistic 
expression assumes the character of an ethic. The search 
for form is a discipline saving the artist from the conse- 
quences of a lived romanticism. 

Microfilm $3.70; Xerox $13.05. 287 pages. 
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AN INTENSIVE RUSSIAN COURSE. 
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This study is limited to discussion of a Russian text- 
book for adult English-speaking students. The term 
“intensive” anticipates a time limited, self-contained 
course and consequently a corresponding saturated text- 
book. It is assumed that such a manual will be arranged 
in a systematic day-by-day and hour-by-hour pattern for 
classroom instruction. It is not assumed that a conveyor 
system of overburdened teaching aids should be used. It 
is erroneous to define an intensive language course as an 
attempt to gain maximum achievement within a minimum 
time at a maximum energy expense. The problem of time 
VS hours of studying is to be considered thoroughly. 

An accelerated language program is frequently asso- 

ciated with a number of methodological terms, e.g.: 
“applied linguistics,” “informant drill-style” versus “con- 
ventional instruction,” “oral-aural approach” versus 
“grammatical approach.” The first in the series, i.e. 
“applied linguistics,” employs two meanings. When the 
term is interpreted in its general sense, objective prac- 
tice is implied in which language course development is 
based on data presented through linguistics. For instance, 
there seems to be no doubt that the comparative analysis 
of the structure of Russian and English would render the 
course developer diagnostic and prophylactic services. 
On the contrary, an attempt to transfer certain principles 
and devices from the process of describing a language to 
that of teaching languages would be of questionable value. 
The term “applied linguistics” in such a case is used ina 
particular, narrowed, subjective meaning. 

With regard to the most disputed “grammatical” and 
“oral approach” methods the key to the solution of the 
problem is not the one-sided assertion of either, but a 
proper synthesis of the two. Grammar organizes practice 
in speech in such a way that the latter, being an end in 
itself, also becomes a means of rooting those properties 
which are typical of the grammatical structure of the 
language. 

The basic problems in constructing a textbook are: 
establishment of a general plan of the book, selection and 
distribution of functional grammar, selection and distribu- 
tion of active vocabulary. 

The general plan of the textbook stems from the task 
of ensuring diverse intensive practice, especially the 
purely oral practice. Here, the special development of the 
introductory unit of the textbook is of special importance. 
Individual questions facing the author are: When should 
the teaching of reading and writing take place? How should 











it be related to the development of pronunciation? Is 
phonetic transcription necessary? Which grammatical 
forms and constructions can be mastered by the students 
prior to the regular study of grammar? (within the limits 
of the textbook). Which words should have been accumu- 
lated in the vocabulary prior to the beginning of the “basic” 
phase of the course? This lexical store would insure the 
illustration of new grammatical terms without introducing 
new vocabulary material. 

In solving the problems of the systematic distribution 
of grammatical material, the principle of gradation could 
be assumed to be among the most important. According to 
this principle, attention of the student in the first stage of 
learning should be directed to the minimum number of 
factors in the relationships between forms and functions. 
In special cases, observation of this principle would re- 
quire the revision of certain traditional concepts in the 
field of classification and paradigms. Concentric arrange- 
ment of textual materials by central themes occurring 
through all layers are declension and conjugation. The 
success of the whole course to a great degree will depend 
upon the establishment of the most practical order of 
proceeding through these two major grammatical themes. 

Selection and distribution of the lexical component of 
the textbook is closely related to the distribution of gram- 
matical material. In the initial stages of the work, both 
selection and distribution of active vocabulary is distinctly 
dictated by the needs of the grammar. Of course, other 
factors become pertinent to the evaluation, selection and 
proper control of words. 

In attempting to avoid lexical overloading, attention 
must be paid not only to the quantity of words introduced, 
but also to the quality of each of them. An increase in the 
active vocabulary in the later lessons is not reliable 
methodologically, especially in the study of Russian, a 
“grammatical” language. If each word has its own weight 
in the sense of difficulty of its mastery, then this weight 
will be increased with variable words based on the deriva- 
tion of new grammatical forms with their functions. 

In the process of constructing a textbook, a preliminary 
working vocabulary is important. The present work pro- 
poses a pattern for a preliminary vocabulary. 

It is surprising that so little attention is paid in the 
literature to a problem as important as the technique and 
theory of textbook construction. The purpose of this work 
is to contribute to the development of this specific form of 
methodological literature in the field of Russian language 
teaching. Microfilm $3.85; Xerox $13.50. 298 pages. 


THE COMIC SPIRIT OF WALLACE STEVENS: 
AN ASPECT OF THE POET’S MIND. 


(L. C. Card No. Mic 60-3068) 


Daniel Fuchs, Ph.D. 
Columbia University, 1960 


This is an interpretive study and, to a lesser extent, an 
evaluation. My method is exegesis, with the exception of 
the first chapter which is mainly cultural history. I have 
tried not so much to make manifest the formal accomplish- 
ments of Stevens as to make alive to the reader the mind of 
the poet. Limiting my comments on style to a psychological 
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analysis of language, my main objective has been to de- 
lineate Stevens’ world-view. I have proceeded themati- 
cally rather than chronologically, since the problems in 
Stevens criticism now are, to my mind, likely to concern 
what he is saying rather than how he has developed or 
changed. This approach is especially germane to Stevens 
since he is not only a difficult poet but a poet who does 
not have very different phases, as does Yeats. He does, 
of course, change, but his changes are different ways of 
exploring the same themes, themes which are sufficiently 
complex to justify a lifetime’s meditation. Though they 
are all present in Harmonium, these themes achieve 
expression, some of them fullest expression, well after 
Harmonium. Yet it is significant that Stevens contem- 
plated calling his volume of collected poems The Whole 
of Harmonium. 

As the title indicates, I have approached Stevens 
through his comic sense. This is not a peripheral ap- 
proach. His comic spirit is central, and without a sense 
of it, there is no true understanding of Stevens. Most of 
his comic poems are discussed. Since comedy is ulti- 
mately a serious business, some of the poems discussed 
are not funny at all, but essential in explaining the beliefs 
and prejudices which constitute what I will show to be a 
typically modern comic sense. 

The first chapter considers the nature of Stevens’ 
comedy and the cultural situation upon which it comments. 
This chapter includes a discussion of the comic masks 
Stevens assumes. The second chapter examines Stevens’ 
ridicule of lofty and, in his view, grandiose religious 
myths and poses. The third chapter is about wit and hu- 
mor arising from Stevens’ sense of the relation of imagi- 
nation to reality in our time. This includes his view of 
his own attempt at fiction-making as well as attempts 
which he considers obsolete or inadequate. A detailed 
analysis of “The Comedian as the Letter C” is the subject 
of the fourth chapter. An analysis of a contemporary poet 
is likely to be, in part, an analysis of his private mythol- 
ogy, his private use of symbols. I have placed this early 
poem last since some of the force of what I have to say 
presupposes a familiarity with Stevens’ mythology, a 
familiarity which the reader will most meaningfully gain 
in the context of the first three chapters. 

The appendix, beginning with a discussion of Stevens’ 
irony, which refutes some of the false criticisms that have 
been made about him, makes the transition to a different 
yet related sense in which Stevens writes comedy. This 
is what may be called the Dantean sense; Stevens thinks 
that the historical wheel of fortune, nudged a little by 
man’s disillusioned conceptions of himself, may take a 
turn for the better. These two disparate senses of comedy 
in Stevens are inextricably bound in this way: behind 
Stevens’ deflationary wit is the strength of his own myth- 
ology. Microfilm $3.75; Xerox $13.05. 289 pages. 
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CHARACTERIZATION THROUGH METAPHOR 
IN THE RING AND THE BOOK, WITH SPECIAL 
REFERENCE TO THE GUIDO MONOLOGUES. 


(L. C. Card No. Mic 60-2815) 


Harold Milton Garriott, Ph.D. 
Indiana University, 1960 





Few critics have indicated the importance of metaphor 
in The Ring and the Book as a most useful device for 
solving the special problems of characterization and nar- 
ration created by Browning’s use of ten dramatic mono- 
logues relating the same series of events. 

In the Old Yellow Book we can examine the poet’s 
utilization of the conflicting testimony presented in that 
incomplete record of an old trial. Since Browning read 
the documents in such a fashion as to see there a be- 
leaguered Pompilia rescued by a chivalrous Caponsacchi, 
it was then inevitable that he must also unconsciously see 
in that action a Guido so evil as to make his interpretation 
of the case plausible. 

Almost as inevitably, Browning’s doctrine of the in- 
adequacy of human speech for complete communication of 
truth, coupled with this predilection for the dramatic 
monologue, determined the structure of the poem. That 
structure, in turn, created special problems of presenting 
character and retaining interest. 

The lack of transitional bridges between monologues 
precludes opportunity for characterization through de- 
scription of speakers, while absence of impartial ob- 
servers prevents accurate characterization of principals 
through the narration of their action by others. There is 
relatively little use of distinctive vocabulary or syntax. 
Therefore, total impression as well as nuance of any 
character is predominantly the result of the cumulative 
impact of imagery used by that speaker. 

The two Guido monologues, then, are excellent exam- 
ples of Browning’s apprehension and projection of a char- 
acter. They prove that relation of the same action through 
different metaphors was a major device for maintaining 
interest during the necessary repetitions. They also 
reveal the use of several series of related but developing 
images to secure unity of effect with colloquial discursive- 
ness. 

These same metaphors present the character. For 
example, the tone of critical comment demonstrated the 
author’s success in making readers picture Guido as 
coldly machiavellian in his machinations. However, re- 
appraisal of the first speech in light of the second reveals 
the imagery of the plea before the court as consistent with 
the three characters of Guido: the role enacted to win the 
sympathy of the judges; that played for himself, and 
acknowledged only on the last night; and the basic charac- 
ter revealed only unconsciously. 

Although Browning was convinced that he had not al- 
tered the facts, his concern with human and ethical values 
and his subjective interpretation of his evidence render 
the monologues quite different from the results of a sci- 
entist’s investigation of residual evidence. Reading the 
account of the trial in terms of his preconceived notions 
of the problem of understanding the existence of evil and 
the difficulty of communicating truth, Browning chose this 
form--multiple narration--that truth might be evolved and 
understood from the whole. For success in this presenta- 
tion his particular skill in metaphor was absolutely 
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essential. Continued study of the function of imagery in 
the poem could afford additional understanding of the 
method of characterization plus increased comprehension 
of the total meaning and structure. It should also enhance 
appreciation of the skill of the author. 

Microfilm $3.90; Xerox $13.75. 301 pages. 


THE PARIAH IN MODERN AMERICAN AND 
BRITISH LITERATURE: AN ILLUSTRATION OF A 
METHOD FOR TEACHERS OF LITERATURE. 


(L. C. Card No. Mic 60-3073) 


Richard Henry Goldstone, Ph.D. 
Columbia University, 1960 
Chairman: Lennox Grey 

This study of the pariah in modern literature is de- 
signed to show how a method of undergraduate instruction 
may be served by a method of scholarly research. The 
works of literature, combined with scholarly and critical 
materials, are drawn from Good Reading, a bibliography 
of college texts. 

Before examining the two types of pariahs chosen for 
this study-- the fallen woman and the Negro-- the study 
investigates some of the anthropological, psychological, 
political, economic and religious bases for the existence 
of a pariah concept. Studies by A. L. Kroeber, Ruth 
Benedict, Bronislaw Malinowski, Margaret Mead, Thor- 
stein Veblen, Wilhelm Wundt and others help us to under- 
stand why man creates outcasts. The study of such works 
of scholarship, together with examples drawn from litera- 
ture, enables the student to see how society tends to 
exclude those persons who threaten, or appear to threaten, 
existing institutions. 

The fallen woman has existed as a pariah figure from 
Biblical times to the present. But succeeding generations 
react to the same literary character sufficiently differ- 
ently so that the moral outcast of one age emerges as a 
heroine of another. To illustrate, the study examines 
fallen women in British and American writings within a 
fifty year period beginning in the 1870’s. Henry James’ 
Daisy Miller (1878) was a critical failure rejected as 
“an attack on American girlhood.” By contrast, Edith 
Wharton’s The Age of Innocence examined from the vantage 
point of 1920 the moral code of the American upper class 
of the 1870’s, a society which bore down relentlessly on 
non-conformist women. 

The plays of Pinero, H. A. Jones, and Wilde were 
critical and popular successes, like the earlier Camille 
and East Lynne, all of which subscribed to the bourgeois 
dictum of a double standard of morality in which women 
who trangressed the moral code inevitably suffered for 
their sins, and either died or repented. 

A succession of dramatists, novelists and poets be- 
ginning at the turn of the century reflected a change of 
attitude. Shaw’s Mrs. Warren’s Profession, Dreiser’s 
Sister Carrie, Maugham’s comedies of manners, O’Neill’s 
Anna Christie, Edna St. Vincent Millay’s sonnets, Heming- 
way’s The Sun Also Rises, and Willa Cather’s A Lost Lady 
are among those works which emphasize the gulf separat- 
ing the worlds of 1875 and 1925. 
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The Negro emerges as a full scale pariah figure in 
Uncle Tom’s Cabin. Mrs. Stowe, while accepting the idea 
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of inherent racial inferiority, rejects the enslavement and 
exploitation of the Negro as a violation of Christian prin- 
ciples. Melville, Mark Twain, and Cable understood that 
enfranchisement of the Negro was not the solution toa 
complex problem; each viewed the callousness of white 
men in their dealing with the Negro as a corrupting force. 

In the present century with the emergence of Gertrude 
Stein, the novella Melanctha appears to have been the first 
work to examine psychological wounds sustained by the 
Negro in America. Melanctha influenced Eugene O’ Neill, 
Carl Van Vechten and Sherwood Anderson, all of whom 
wrote full length works on the subject of the Negro. 

The most extensive analysis of the pariah status of the 
Negro, however, has been undertaken in the prose fiction 
of William Faulkner. In Go Down, Moses, Light In August 
and Intruder in the Dust, Faulkner effectively examines 
the social effects of racial prejudice and oppression which 
he interprets as a cancer threatening the future of 
America. 

Appended to the study is a listing of those materials 
which would facilitate classroom study of other pariah 
figures in literature. 

Microfilm $3.05; Xerox $10.60. 235 pages. 








WORDS AND DEEDS: A STUDY OF THE 
POLITICAL ATTITUDES OF 
JOHN DOS PASSOS. 


(L. C. Card No. Mic 60-3653) 


Thomas Richard Gorman, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. Robert E. Spiller 


The purpose of this study is to chart, by a close analy- 
sis of his public writings, the precise drift of John Dos 
Passos’ political positions and attitudes from his first 
publications to the present. The reason for the study is 
twofold. First, his bibliography reveals him to have been 
a heavy contributor to important opinion making publica- 
tions for upwards of forty years. Second, such a study 
reveals an underlying psychological pattern; and Dos 
Passos emerges as a representative symbol of one type 
of American liberalism in the first half of the twentieth 
century. 

The method used has been an intensive, internal analy- 
sis of all his public writings in terms of the political 
attitudes they reflect. The shifting pattern of these atti- 
tudes has also been traced in relation to the impact of his 
times and his personal experiences upon them. The ap- 
plication of this method and procedure reveals Dos Passos’ 
literary life as essentially falling into three major divi- 
sions. The first running from his days at Harvard until 
1926, at which time he became greatly involved in the 
Sacco-Vanzetti case and a founding editor of the Com- 
munist publication New Masses. The second running from 
1926 until 1936, at which time he returned from Spain to 
America highly disillusioned with the Spanish Loyalist 
cause, which until then he had strongly supported. The 
third major division runs from 1936 until the present, when 
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his attitude is that all modern society whatever its politi- 
cal orientation is corporate in structure and that these 
corporate structures must not be judged in terms of the 
political designations given them, but in practical be- 
havioristic terms as to whether or not in action they 
increase or decrease human liberty and justice. 

Such a close reading of all his writings shows Dos 
Passos to have been from his days at Harvard until his 
involvement in the First World War essentially an aes- 
thetic humanitarian, revolted by the crass materialism of 
modern society. The First World War was to him a great 
personal trauma which heightened immeasurably his dis- 
gust with contemporary society. He began seeking for a 
scapegoat for what to him was the modern dehumanization 
of man. 

He found this first in the lack of cultural acceptance of 
the artist. He then transferred it to the military as an 
institution and finally to the nature of the modern city. 

By 1925 he was associated in theatrical projects with 
various New York radicals. This led to his involvement 
in the New Masses project and the Sacco-Vanzetti Defense 
Organization. The deaths of Sacco and Vanzetti symbolized 
to him the total annihilation of freedom and justice in 
contemporary capitalistic society. After this he was for 
ten years a fellow traveler of the radical Left, though 
never a Party member. His writings, his travels, his 
interests in artists, and his various commitments to left 
wing protest groups and organizations demonstrate this. 

In 1936 he travelled to war-torn Spain, thus committed 
to radicalism. While there, he discovered his friend Jose 
Robles had been executed by the Loyalists as a traitor. 
He believed this man innocent, just as he believed Sacco 
and Vanzetti innocent. He left Spain now completely dis- 
gusted with radicalism. 

After this, he turned to an historical investigation of 
the American past. This has led him to reject Marxism 
and Socialism and to embrace his present position of 
corporate behaviorism. 

This study reveals Dos Passos to be basically a sensi- 
tive artist and an aesthetic humanitarian concerned 
throughout with freedom, liberty and justice. It shows 
his shifting political attitudes to have been more emo- 
tional responses to situations than philosophical positions. 

Microfilm $3.70; Xerox $12.85. 285 pages. 





ALBION W. TOURGEE: 
REPORTER OF THE RECONSTRUCTION. 


(L. C. Card No. Mic 60-3075) 


Theodore L. Gross, Ph.D. 
Columbia University, 1960 


Albion W. Tourgée occupies a unique position among 
the writers of Reconstruction literature. He was the only 
Northerner who wrote extensively about the period, the 
only writer who had lived in the South after the Civil War, 
and of greater importance, he was the only author who was 
an active politician in the carpetbagger regime. A close 
examination of Tourgée’s experiences in North Carolina 
and his fictional description of those experiences reveals 
what happened to a thoughtful carpetbagger during Recon- 
struction; it serves to modify the standard -- and some- 





what distorted -- portraits of “the tragic era” that Joel 
Chandler Harris, Thomas Nelson Page, and Thomas Dixon 
offered to a sympathetic reading public. 

Tourgée’s fiction is a rationalization of the Radical 
Republican performance during Reconstruction; as such 
it is as biased and erroneous as the report of Southern 
authors. Certain historical facts are disregarded in 
Tourgée’s version of Reconstruction, just as similar facts 
are too prominent in the novels of Southern writers. 
Tourgeée ignores the misdemeanors of Negroes, whereas 
Southerners exaggerate their crimes. Tourgée censures 
the Southern gentleman as a white supremacist who is 
unwilling to provide the Negro political and civil equality; 
Southern authors depict the gentleman as a man defending 
a civilization which has been invaded by corrupt, venal, 
and opportunistic carpetbaggers. In Tourgée’s works, 
the Republican is only the humanitarian, the selfless re- 
former who is primarily interested in providing justice 
for the Negro and in helping to reconstruct the backward 
South; in the fiction of Southerners he is described as 
indifferent to the best interests of the South -- the good 
work attempted by many Republicans is almost totally 
ignored. 

Tourgée’s attempt to help reconstruct the South re- 
sulted in political and social failure, and his writings are 
a measurement of that failure, of what he came to regard 
as “a fool’s errand.” It has proved necessary and in- 
structive, therefore, to examine Tourgée’s experiences 
in North Carolina in some detail -- to present an account 
of his political activities during Reconstruction. Against 
this background, which forms the subject matter of Chap- 
ter One, Tourgée’s fictional description of Reconstruction 
is estimated -- not certainly as an artistic achievement 
(artistically his fiction is imitative and undistinguished), 
but as the record -- and eventually the vindication -- of a 
political attitude which was uniformly attacked by late 
nineteenth-century writers. Those novels discussed in 
detail are A Royal Gentleman, A Fool’s Errand, Bricks 
Without Straw, Figs and Thistles, Hot Plowshares, and 
John Eax. — a, 

When we view Tourgée as the most thorough novelist 
-- one is almost tempted to say reporter -- of Recon- 
struction and as the only writer who truly attempted to 
explain the failure of Radical Republicanism, we are able 
to see that he offers us a unique interpretation of post- 
bellum conditions in the South. His obvious political bias 
-- so widely shared by many Northern legislators and 
people in the sixties and seventies -- is not given full 
expression by any other novelist of Reconstruction. Alone 
as a Republican author, he created a body of work which 
matches, and in many ways is superior to, that of the 
many Southern writers of Reconstruction -- especially 
when measured in terms of its validity as a contempora- 
neous report. Microfilm $3.60; Xerox $12.60. 277 pages. 
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TRAGIC PERSPECTIVE IN 
TUDOR BIOGRAPHY AND SHAKESPEARE 


(L. C. Card No. Mic 60-3456) 


Charles Frederick Herberger, Jr., Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Professor Harold Ogden White 


The purpose of this study is to reveal the significance 
of three Tudor biographies in the background of Shake- 
spearean tragedy. The three biographies, More’s Richard 
Ill, Roper’s More, and Cavendish’s Wolsey, are approached 
for the first time in a single study focused exclusively on 
their structural characteristics as works of art and on 
their significance in the historical background of Shake- 
spearean tragedy. 

An analysis of the structure of the biographies reveals 
how they differ radically in form, and consequently in the 
perspective on life which they project, from the medieval 
royal chronicles, saints’ lives, and de casibus tragedies, 
forms to which they are generically related. Specifically 
it is shown that their structure crystallizes an aesthetic 
perspective on man in space, time and the cosmos which 
is humanistic, dramatic, and potentially tragic. This 
perspective foreshortens space, telescopes time, reveals 
a progressive development in character, and makes pos- 
sible a recognition of man’s tragic position in a world of 
corresponding planes of reality where God’s providence 
works ironically through the apparently natural laws of 
cause and effect. 

Since this biographical form antedates The Mirror for 
Magistrates, the Senecan revival and the tragedies of Kyd 
and Marlowe, it is certain that it developed independently 
from any influence that these factors may have exerted on 
the evolution of Elizabethan tragedy. The particular char- 
acteristics of this form--a biographical focus on a single 
figure; a dramatic integration of external and internal 
conflict; a very specific treatment and placement of 
recognition scenes within a dramatic structure; a sym- 
bolic and dramatic irony; and a tragic perspective on 
man, natural causation and God’s providence--make up a 
dramatic synthesis of tragic elements that is conspicuously 
“Shakespearean.” This unique dramatic synthesis dis- 
tinguishes these biographies from other pre-Shakespearean 
literature in which the de casibus theme is central and 
especially from the popular mirror literature. The chan- 
nels through which these particular characteristics of 
Tudor biography reached the immediate sources of three 
plays attributed entirely or in part to Shakespeare are 
defined. The plays are Richard III, Sir Thomas More, and 
Henry VIII. Finally, the influence of the biographical 
sources upon the tragic design of the three plays in ques- 
tion is explicitly identified by pointing out dramatic ele- 
ments in the plays which could not have had any ultimate 
source other than the biographies. Consequently, it is 
concluded that these biographies represent an unrecognized 
factor in the environment of pre-Shakespearean tragedy 
which helps to explain the evolution of Shakespeare’s 
tragic design. They contributed to Shakespeare’s heritage 
a pattern and precedent in dramatic form and tragic per- 
spective for biographical de casibus tragedy. In terms of 
dramatic form and tragic perspective they illustrate more 
adequately a link connecting medieval de casibus tragedy 
with the Shakespearean treatment of this theme than the 

















versified tragedies of the mirror literature. This conclu- 
sion may qualify the exclusive position of importance 
sometimes attributed to the popular mirror literature in 
discussions of the evolution of Shakespearean tragic form. 
Microfilm $3.00; Xerox $10.35. 229 pages. 


“THE STORY IN IT”: THE DESIGN OF 
HENRY JAMES’S “NEW YORK EDITION.” 


(L. C. Card No. Mic 60-3457) 


Priscilla Gibson Hicks, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Professor Edward C, Wagenkneckt 


Henry James regarded as “definitive” the selected 
edition of his Novels And Tales in twenty-four volumes 
which he prepared for publication by Scribners in 1907- 
1909, not only because of its revisions and its prefaces 
but equally because he implied, through the order of its 
fictions, an interpretation of his artistic “case.” The edi- 
tion (involving, James said, “illuminatory classification, 
collocation, juxtaposition and separation throughout the 
whole series”) builds an architecture; but this architec- 
ture is not, as Mr. Leon Edel has suggested, modelled on 
Balzac’s divisions within La Comédie humaine, although 
James’s sequence does have a relation to what for him 
was “the lesson of Balzac.” James orders his series 
much as he composes his fictions: so that each unit makes 
a certain “germ” progressively clearer, or better en- 
forces the same (often intricate) idea. For this exfoliating 
type of design James often used the term “story.” It is 
important to recognize this characteristic order in the 
“New York Edition” not for its complexity but because the 
design enforces James’s interpretation of an aesthetic and 
an extra-aesthetic significance of his own “case.” Ex- 
ternal evidence is limited and is not conclusive on the 
purpose of the architecture in the edition. This disserta- 
tion examines mainly internal evidence: James’s preface 
statements and their sequence, and especially both the 
structural and the thematic features of each of the in- 
cluded fictions. 

By identifying an artistic “case,” which he thought any 
critic’s main task, James always means relating salient 
characteristics of the artist’s production to the artist’s 
prominent and enduring “conditions” of work. The volume 
divisions of the “New York Edition” are its fundamental 
units, and groups of volumes comprise four major units: 
Volumes I-IX, X-XII, XIII-XVIII, XIX-XXIV. The ar- 
rangement of fictions within single volumes and of volumes 
within each of the major units unfolds the same meaning 
that the succession of major units also exfoliates. The 
order pervasively demonstrates what is James’s “case” 
and that it evinces a “continuity” equally with a “growth.” 
That is, James grew in the sense of intensifying his 
awareness of the same endeavor, or in the sense of “cul- 
tivating” his stable “operative consciousness” of diffi- 
culties always arising from the interplay of four of his 
enduring conditions. These conditions were: (1) his aim 
to write fiction such as would genuinely “represent” and 
represent the human comedy in his time, (2) his command 
of details from but a limited number of areas of experience 
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and from areas he considered peripheral (especially to the 
society--America--where lay his deepest roots), (3) his 
tendency to pursue all the relations between the details he 
did command, his sense that relations “end nowhere,” 

(4) his necessity, for publication of his fiction, to com- 
press it into briefer space than the ideal of artistic econ- 
omy indicated, and to address an audience resistant to his 
understanding of worthwhile “life” or of “free spirit.” 

The design of the edition stresses (a) that James’s 
“case” was a successful one of having converted obstacle 
into aid through cultivating his awareness that difficulty 
was his “operative condition,” (b) that this “case” shows 
composition of raw material to be any fiction writer’s 
primary “resource” for representing “the real” and the 
human comedy, (c) that James’s pursuit of thoroughness 
of composition enabled him to articulate a particular 
theme of great “civic use”--the theme that “free spirit” 
is inherently contagious and expansive through exchanges 
of consciousness in inter-personal relations. 

Perceiving that the design of the edition unfolds James’s 
view of his “case” and of its importance solves many prob- 
lems: for instance, why he has not placed all of his novels 
and nouvelles so as to trace his exact course of technical 
development; has not brought together all the fictions 
which use the supernatural; nowhere has juxtaposed sub- 
groups of his international stories; has ignored chronology 
so greatly and has not grouped by genre in Volumes X- 
XVIII; has combined a group of fictions including “Daisy 
Miller” with another group including “The Real Thing” in 
Volume XVIII; has pointed in the prefaces to classifica- 
tions he might have employed; and has retained the publi- 
cation order of The Wings of the Dove and The Ambassa- 
dors. Microfilm $8.40; Xerox $29.95. 662 pages. 





THE UNEASY MASK IN 
CONTEMPORARY FRENCH THEATER 


(L. C. Card No. Mic 60-3522) 


Patricia Joanne Jaeger, Ph.D. 
University of Minnesota, 1960 


The problem of the rejection or acceptance of the mask 
in contemporary French theater is caused by the opposi- 
tion of two different trends. The philosophical and literary 
trend of the twentieth century--with the exception of 
theatrical works--is to treat the personality as a con- 
stantly changing non-definable entity. In direct opposition 
to this trend away from unity, the conventions of the tradi- 
tional theater depend upon the creation of the persona in 
order to bring life to the theatrical production. Thus 
twentieth century French theater must face the problem 
of portraying the ever-changing flux of life through the 
standard and stabilized persona. The attempts of French 
authors of the last three decades to solve this apparently 
insolvable dilemma are the subject matter of this thesis. 

In order to eliminate subjective criticism somewhat, 
the plays discussed have in most cases been limited to 
those involving a double form. For this reason, a chapter 
containing a preliminary examination of these double forms 
is included before proceeding to an analysis of the mask 
itself. 

Chapters II and III are limited to.an analysis of the 





various forms of acceptance and rejection of the mask 
within the limits of the play itself. Authors who make use 
of the mask onstage, whose goals are beyond the simple 
level of amusement, are found to use the mask as a form 
of evasion for their characters, or as an expression of an 
absent truth. Those authors who, within the play, reject 
the mask or include it as a subject of discussion are also 
analyzed. In the plays of these authors, the characters 
themselves do the unmasking, either of their former 
unauthentic selves or of the other set masked characters. 
In either case, however, whether the mask is accepted or 
rejected within the limits of the play, the characters are 
never able either to rid themselves completely of it or 
become completely identified with it. 

This tension between acceptance and rejection is 
further complicated by the interference of the representa- 
tional level of the play. Chapter IV, the chapter on theat- 
ricality, examines this point. Those authors who accept 
the portrayal of masked characters within the play tend to 
discredit the reality of their characters by continual 
“this-is-only-a-play” references. On the other hand, 
those authors who discuss the rejection of the mask within 
the play, and who portray characters concerned with the 
problem of their own authenticity are much more tradi- 
tional on the level of the theatrical performance. 

The effort of contemporary French authors to escape 
from the problem of the double character is the subject of 
the following chapter. Here, the problems inherent in the 
tension of levels discussed in earlier chapters is examined 
in reference to characterization alone. 

The inability to integrate the varying levels of reality 
in contemporary theater due to the tension between the 
mask and its underlying truth, together with the resulting 
problems of characterization, are studied as direct causes 
of ambiguity. Two forms of ambiguity--that involving the 
blending of the genres, and that involving symbols versus 
living individuals--are found to be directly connected with 
the acceptance and rejection of the mask. Because the 
level of interpretation shifts between the portrayed truth 
and the implied reality behind it, modern theater is double 
in meaning. Microfilm $3.80; Xerox $13.30. 294 pages. 


ROMANCE AND REALISM IN 
THE NOVELS OF FRANK NORRIS 


(L. C. Card No. Mic 60-3083) 


George W. Johnson, Ph.D. 
Columbia University, 1960 


Despite his reputation as a pioneer realist, Frank 
Norris insisted that he was a romancer. Set in the con- 
text of literary criticism during the 1890’s, this contention 
indicates Norris’s desire, shared by several contempo- 
raries, to resolve the realism-romance debate of that 
decade. Impelled by a radical polarity in his imagination 
which apparently was formed by conflicting parental pres- 
sures and intensified by early reading, Norris found the 
epitome of “romance” in Zola’s naturalism. His emu- 
lation of Zola was complicated, however, by his tem- 
peramental need to fuse romance and realism in a matrix 
of native American materials and attitudes, and his 
development as a novelist can best be understood in 
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terms of the contradiction which ensued from his attempt 
to do so. 

Thus the protagonist of his early Vandover and the 
Brute is a projection of that side of his temperament which 
he distrusted, a young patrician who insulates himself 
from the good influences of American life, becomes the 
hapless victim of those evil forces which are personified 
by The Brute, and suffers poetic retribution. A moral 
melodrama whose causation depends more on a Calvinistic 
teleology than on the positivistic assumptions of French 
naturalism, the book internalizes the conflict of a dualistic 
world, the forces of darkness defeating the forces of light, 
while at the same time rendering realistically the society 
in which the hero rises and falls. 

Much the same thing takes place in McTeague. Here, 
however, the dualism is made geographical rather than 
psychological. The monolithic McTeague moves between 
a hinterland presented simplistically and a city milieu 
rendered with realism’s comprehensiveness, and he is 
destroyed in the externalized conflict of the two worlds. 
This movement gave Norris an opportunity, in exploring 
American themes, to create legendary overtones while 
dealing with contemporary life. 

When he attempted in A Man’s Woman to exploit the 
pattern of McTeague while retrieving the spiritual con- 
flict of Vandover, however, he admitted failure. An ad- 
venture tale which becomes an analysis of individual 
responsibility in society, the book moves from a large 
vision of ultimate dual verities to an inspection of social 
complexities. Since, unlike McTeague, the intelligent 
hero must, in Norris’s conception, understand and resolve 
the resulting paradoxes, the book falters on the rationally 
insoluble and peters out in unrealized abstraction. 

In his next work, The Octopus, which Norris termed 
“straight naturalism” as well as the “most romantic thing 
I’ve yet done,” his artist hero struggles desperatively for 
imaginative clarity. He is genteely fastidious, yet 
fascinated by plebeian vigor; he acquiesces in a chill 
Spencerian world view, yet celebrates an intuited natural 
harmony; he professes optimism, yet has every reason 
to despair. He comes seeking the True Romance and 
finds the hard complexities of everyday life. In the ac- 
count of his attempt to find an esthetic resolution we find 
dramatized Norris’s own literary endeavor, an endeavor 
in which Norris appears as both a man of his time and an 
original figure in American letters. 

Microfilm $4.30; Xerox $15.10. 335 pages. 











THE POSITION OF MATTHEW ARNOLD 
IN THE RELIGIOUS DILEMMA OF HIS TIME 


(L. C. Card No. Mic 60-3462) 
Charles Kenneth Kenosian, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Kingsbury Badger 


The present essay on the position of Matthew Arnold 
in the religious dilemma of his time elucidates Arnold’s 
literary and social criticism through an examination of 
certain antecedent and contemporary theological influences 
and an evaluation of Arnold’s mediating role in terms of 





the relations of conduct to the larger concept of Culture. 
In Arnold’s religious criticism Culture made explicit the 
application of literary principles to the interpretation of 
Scripture and the recognition of the social and moral 
integrity of man based on the Bible as a book of conduct 
and a history of the idea of righteousness. 

Though Arnold’s religious criticism was immediately 
inspired by his proximity to the controversies of the 
sixties and seventies, his growth as a religious contro- 
versialist depended ultimately on theological movements 
of the thirties, including the Oxford Movement. Thomas 
Arnold’s historical researches and his definition of the 
bases of the liberal church, Bishop Whately’s re-interpre- 
tation of St. Paul according to literary principles, Dr. 
Hampden’s inquiry into the language of Scripture and his 
exposition of Scholastic Theology were influences which, 
against the background of German biblical criticism, 
helped to shape Arnold’s attitudes in Literature and 
Dogma, in which Arnold related religion to the contem- 


‘porary world by tracing changes in religious thought 


through a developing biblical literature. Since to Arnold 
the Bible was more than a “progressive revelation” of the 
idea of righteousness, Literature and Dogma placed a 
practical emphasis not only on the outstanding antecedent 
developments in English theology but also on the ethical 
sources of religious thought. 

Thus, Arnold’s “justness of perception” in interpreting 
the Bible as literature was owing in large part to the 
influence of Spinoza and Bishop Butler; for both freed 
religious thought from the literalism of orthodoxy and the 
Enlightenment, Spinoza in his study of miracles and Old 
Testament narrative, Bishop Butler in his inquiry into the 
relationship between virtue and happiness. Through both 
Arnold came to an understanding of his role in religious 
criticism: the mediation between orthodoxy or mediaeval 
scholasticism and Enlightenment rationalism. Arnold 
rejected both dogma and “natural religion” as untenable 
in the contemporary world, since neither the appeal to 
dogma nor dry-as-dust intellectualism could exert the 
power of edification on the masses and reconcile them to 
the Bible. Arnold’s method represented a combination of 
literary and ethical approaches to religion. These ap- 
proaches took into account the development of new scien- 
tific and rationalistic methods of biblical criticism, but 
more importantly they took into account literary methods 
and values which rationalism ignored (for example, 
ethnology, the origin and development of myth and legend). 
Literature and Dogma, the primary expression of method 
in religious criticism, reflected Arnold’s attempt to get 
the popular mind to receive a proper balance of scientific 
and literary approaches to the Bible. 

Arnold’s formal consideration of religious topics, 
enhanced by the legacy of Spinoza, Bishop Butler, and 
Thomas Arnold, was given significance by the appearance 
of Essays and Reviews and the publication of Colenso’s 
Pentateuch and Book of Joshua. Colenso’s unmistakable 
indebtedness to German biblical criticism brought into 
sharp focus the religious dilemma of the time. The im- 
pact of Strauss’ conclusions concerning the mythical bases 
of the Scriptural record had been strong. The Essayists 
and Colenso in particular represented to Arnold the ex- 
tremes of rationalism, without regard to consequences; 
and Arnold’s great fear was the fear of extremes, whether 
of the scientific approach to Scripture or of the dogmatic 
approach to religion. Through the seventies, when Arnold 
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was occupied with the religious problem, his task involved 
the reconciliation of science and dogma to the religion of 
the Bible. Microfilm $3.85; Xerox $13.50. 300 pages. 


SEMJON JAKOVLEVIC NADSON: 
A SURVEY OF HIS WORK. 


(L. C. Card No. Mic 60-3596) 


Alexander Nissan Konrad, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Vladimir Sajkovié 


This work attempts to trace the almost neglected 
impact of this unique and tragic figure of the transitional 
period of Russian poetry in the second half of the nine- 
teenth century upon his contemporaries and following 
generations. 

The purpose of this project was to examine all avail- 
able literary criticism on the subject, mainly material in 
periodicals, and to determine the reasons for the minor 
consideration and noncommittal attitude given to Nadson 
by the critics. An over-all critical study of the poet prior 
to this has not been available. 

The reviewers of poetry have strangely failed to note 
his effect on his own age nor have they acknowledged his 
influence on later Russian symbolists such as Merez- 
kovskij and Brjusov. 

The twilight of the long-lived Nekrasov’s civic trend 
in Russian poetry brought about a poetic decline. The 
idealistic poetry of Nadson outgrew the trend without 
departing from its social consciousness. 

In his early poems, 1873-1880, which were influenced 
by the ideas of the populists, Nadson reflects the dis- 
illusionment of the intellectuals with the existing order. 
His lyricism depicts nostalgic elements of loneliness. 
Instead of sparkling declamations, it offers sincere love 
to his generation--a generation which preferred his sub- 
jective pathos to historical reality. He was the poet of the 
spiritual drama of his time, not the parroter of slogans. 
The downfall of truly poetic inspiration is characterized 
by a general apathy, antagonizing literary currents, un- 
settled social conditions, nervousness, lack of leadership, 
and above all a youth divided between the camps of the 
utilitarians and aestheticists. 

Nadson neither followed the decadent tendencies in 
Russian literature nor saw urgency in the appeals of the 
Marxists, because he was above them in his search for 
ethical values in man. Like Tolstoj, he was preoccupied 
with the meaning of man’s life and with man’s salvation 
from hypocrisy, corruption and dissimulation. Like 
Dostojevskij, he was concerned with problems of human 
freedom and its effect on man’s spiritual being. The 
idealist Nadson had faith in the Russian people’s thirst 
for spiritual revival and in its prevailing Christian ethic. 

The historical merit of his poetry consists of the sen- 
sitive voice it raised in a time of despair and the hope it 
gave readers that their unpleasant present could ferment 
a brighter future. He caught the pulse of the time and 
blended it with his personal tragedy. 

The approach here has been to show that the intrinsic 
value of his poems reflects both the mentality of his times 
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--with its tastes, tendencies and feeling of loneliness-- 
and the aesthetic, literary and moral values with which he 
was organically connected. He strongly emphasized the 
Tolstojan moral elements of religion in which he finds his 
vision. Nadson’s highest experience in life came to him 
through the Bible. From it he derived his moral fibre and 
belief in the power of spiritual values over material 
interest. 

Critical estimates of his talent are extremely diverse, 
ranging from trivial, shallow denial of talent to exalted 
eulogies. Those critics who deny the depth of his talent 
refer to his winning personality; other critics point to the 
range of his talent while overlooking the spiritual values 
of his art. To survey the quality of his poetry the ethical- 
psychological approach has been employed. Against a 
background of dualism between his social and personal 
motivations, his own tragedy manifests itself as a contrast 
between desolate, unfulfilled longings and an endless hope 
in the scope of justice. In our time, his ideals should 
provide a pathway to the spiritual strengthening of man. 
Our recognition of this fact may evoke more contemporary 
appreciation of the validity of Nadson’s message. 

Microfilm $2.50; Xerox $6.00. 124 pages. 


LE THEATRE DE JULES ROMAINS. 
{French Text]. 


(L. C. Card No. Mic 60-3097) 


Madeleine Korol, Ph.D. 
Columbia University, 1960 


This work analyzes the Theater of Jules Romains. Its 
first part traces the dramatic career of the author, from 
his first production, L’Armée dans la Ville, a tragedy in 
verse (1911), to his last, L’An Mil, produced in 1947. But 
mostly, it emphasizes the period 1920-1932 during which 
he produced his most important plays and became con- 
sidered one of the distinguished dramatists of the epoch, 
the successful author of great comedies such as Knock 
and Donogoo and of serious plays such as Cromedeyre- 
le-Vieil and Musse. 

The second part of the thesis analyzes the plays them- 
selves. Keeping in mind the original theory of unanimism 
or group mysticism at which Romains arrived in 1903, 

I nevertheless classified the different plays according to 
their principal themes, each one dominant at a given 
period. In doing so, I found that the plays also fell into 
an arrangement according to genres. 

The first theme treated is the Problem of the Leader, 
which produces three tragic works originally conceived 
around 1910-1911: L’Armee dans la Ville, Cromedeyre- 
le-Vieil and Le Dictateur, two works in verse, one in 
prose, but all related in that Romains studies primarily 
the effect of the leader on the group and the relationship 
between different groups. 

He then turned his attention to science and to the prob- 
lem of truth. This theme coincides with his adoption of 
the comic form. The trilogy of Le Trouhadec (Donogoo, 
M. Le Trouhadec saisi par la Débauche and Le Mariage de 
Le Trouhadec) centers on the figure of a pseudo-leader, 

a scientist, around whom events and groups are formed 
and who, because of an initial error in his books, is 
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rewarded by becoming a member of the Institut, a national 
symbol and the head of a political party. In Knock on the 
other hand, a leader imposes a medical consciousness on 
a village and transforms the population into a group of 
hypochondriacs. 

Man and the State as a theme (Jean le Maufranc, Musse 
and Le Roi masqué) shows the evil effects of modern 
society on the individual who finds no room left for him- 
self in a world governed by the masses. The author also 
treats the problems of wealth in Volpone, a French adapta- 
tion of the English classic and Boén where he discusses at 
length the effects of money on several characters. 

After many years away from the theater, Romains 
returned to the stage to share with the public his anxiety 
over the horrors of war, war which was a menace in 1939, 
when he wrote Grace encore pour la Terre! , and then a 
grim reality. Blaming the masses for their stupidity and 
their enthusiasm for false ideologies, he pointed out the 
dilemma of the man of good will caught in the disaster. 
With this final indictment of the horrors of the day, he 
stopped writing for the theater. 

The third part of the thesis deals with the technical 
aspect of Romains’ theater. It defines the dramatic tech- 
niques typical of the author, for example: his insistence 
on a classical construction following a logical order; his 
purity of prose style and his personal theories of versifi- 
cation as he exemplifies them in two verse dramas; his 
predilection for exceptional characters, forceful, lucid, 
intelligent whether they are genuine leaders or imposters; 
his technique of comedy which consists of a systematic 
reversal of accepted clichés; and finally the presence of 
lyrical undertones glorifying man and his achievements. 

By following the evolution of the themes and the man- 
ner in which they are treated, the thesis concludes that 
the production of Romains holds an important place in the 











period 1920-1939, and that the author, who had begun with 
the glorification of the group arrived at the pessimistic 
conclusion that all groups are evil and the only hope for 
the individual lies in escape. 

Microfilm $3.75; Xerox $13.05. 289 pages. 


THE NOVELS OF ROSAMOND LEHMANN 
(L. C. Card No. Mic 60-3668) 


Diana Elizabeth LeStourgeon, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. Edwin C. Bolles 


The dominant impression of those few critics who have 
given consideration to the novels of Rosamond Lehmann is 
that her work, although it has serious limitations, is in 
many respects of very high quality, and at its best is first 
rate. Unfortunately, Miss Lehmann has suffered in the 
last twenty years or so from neglect by both critics and 
public. One reason for the decline of interest in her is 
the increasing infrequency of her published work. Of her 
total output of six novels, four--Dusty Answer (1927), 

A Note in Music (1930), Invitation to the Waltz (1932), and 
The Weather in the Streets (1936)--appeared in the first 
ten years of her career. In the twenty-four years since 
the publication of The Weather in the Streets, she has 

















published only two novels--The Ballad and the Source in 
1944 and The Echoing Grove in 1953. Thus at a time when 
she should have reached the peak of her development as 

a novelist Rosamond Lehmann has apparently ceased 
writing, or at least, publishing. 

The Novels of Rosamond Lehmann traces the develop- 
ment of Miss Lehmann as a novelist, primarily by a dis- 
cussion of her themes, and has as its thesis the idea that 
although her range is limited by her subject matter, her 
vision of life, within that range she is a superior crafts- 
man. In addition, these limitations have affected her 
productivity to the extent that after the highpoint of her 
career, The Ballad and the Source, Miss Lehmann was 
forced to turn back on herself and rework material she 
had previously used in The Weather in the Streets. 

The first chapter, the introduction, presents Miss 
Lehmann as a member of a family of genius and attempts 
to place her work against the background of the 20th Cen- 
tury English novel. Her principal themes, women in love, 
adolescence, and nostalgia for lost youth, are discussed 
as variations of the prevailing characteristic of her work, 
a disillusionment with adult life. The limitations of her 
work in subject and character portrayal are indicated as 
well as its virtues. 

The next six chapters discuss each of her six novels 
in chronological order. Dusty Answer is a novel of child- 
hood and adolescence which is marred in its last portion 
by an unconvincing delineation of disillusionment. A Note 
in Music, the second novel, is a study of the disillusion- 
ment of two women on the brink of middle age. Artisti- 
cally superior to Dusty Answer, it lacks the emotional 
power of the former. Invitation to the Waltz, a return to 
the adolescent world of Dusty Answer, is a successful 
union of technique and substance and the first completely 
successful novel of Miss Lehmann’s career. Her fourth 
novel, The Weather in the Streets, traces the development 
of an adulterous love affair which ends in disillusionment 
for the woman involved. Possessing many attractive 
qualities, including a convincing picture of family life and 
an understanding of social classes, it is seriously marred 
by Miss Lehmann’s inability to create a three-dimensional 
male character. The Ballad and the Source shows devel- 
opment in technique and subject matter and a temporary 
escape from Miss Lehmann’s limitations. It is the high 
mark of her career. Her last novel, The Echoing Grove, 
although interesting from the point of view of technical 
experimentation, is a failure. 

The eighth chapter is devoted to the short stories 
collected in The Gipsy’s Baby and Other Stories (1946), 
which exhibit many of the qualities of the novels. The 
concluding chapter discusses the over-all pattern of Miss 
Lehmann’s novels, the possible effects of autobiographical 
elements, the limitations and virtues of her work, and 
concludes that while all of the novels are distinguished by 
superior craftsmanship, only two can be considered as 
approaching greatness. 

Microfilm $2.55; Xerox $8.80. 193 pages. 
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LA VITA E L’OPERA DI CLEMENTE REBORA. 
{Italian Text]. 


(L. C. Card No. Mic 60-3113) 


Sister Margherita Marchione, M.P.F., Ph.D. 
Columbia University, 1960 


The aim of this dissertation is to portray Clemente 
Rebora (1885-1957) the literary figure against the back- 
ground of his spiritual itinerary. This imposed a twofold 
task: recapturing and recreating the historical perspec- 
tive through a perceptive and essential biography of 
Rebora and analyzing Rebora’s poetic production, with 
constant attention to the many interrelations that bind his 
lyrics to his prose and letters. 

Part One recounts the most important events and the 
more salient episodes in Robora’s life, from his childhood 
at home in Milano to his illness and death in a religious 
house at Stresa. In several sections the author presents 
the more revealing aspects of Rebora’s life: Rebora, the 
student; Rebora and hisfriends; Rebora and La Voce; 
Rebora in World War I; Rebora as teacher, lecturer, and 
writer; Rebora’s conversion to the Catholic faith; Rebora 
as a priest and member of a religious community (the 
Institute of Charity, founded by Antonio Rosmini); Rebora 
in his last and best years. 

Part Two, the study of Rebora’s writings, is also com- 
posed of several sections: a commentary on his poetic 
works from the Frammenti lirici (1913) to the Canti 
dell’infermita (1957); an examination of the Scritti di 
guerra (1915-1918) — that poetic prose too quickly for- 
gotten by the Italian critics — and of his translations from 
the Russian (Andreef, Tolstoi, Gogol); a study of the most 
distinctive traits of Rebora’s style and language; a his- 
torical survey and critical appraisal of the major essays, 
articles, and reviews written about Rebora from 1913 to 
1960. 

The dissertation ends with two appendices and two 
bibliographies. Appendix I attempts a chronology of 
Rebora’s poems and prose. Appendix II is a tabulation of 
all the anthologies published in Italy in this century that 
contain poems of Rebora. One bibliography lists all the 
works written by Rebora (including his contributions to 
literary publications). The other bibliography lists all the 
major essays and articles written on Rebora from the 
first review of Frammenti lirici (1913) to the latest studies 
published in 1960. 

The sources used in the preparation of this dissertation 
were, of course, the entire literary production of Rebora 
(poems, prose, translations) and the numerous writings on 
Rebora’s poetry. To these are to be added such special 
sources as a considerable number of letters (never before 
published) written by Rebora to relatives and friends and 
associates; the author’s conversations with Rebora during 
her three-month stay in Stresa in the summer of 1957; 
her conversations and correspondence with Rebora’s 
relatives and friends and with the leading critics of the 
Italian literary world. 

Microfilm $4.30; Xerox $15.30. 336 pages. 














CONRAD AIKEN: A LIFE OF HIS ART. 
(L. C. Card No. Mic 60-4113) 


Jay Herbert Martin, Ph.D. 
The Ohio State University, 1960 


The chief value of Conrad Aiken’s work lies not in any 
particular poem or collection of poems, but in his lifelong 
development. Throughout his career Aiken has sought to 
investigate and define the consciousness of modern man, 
and so accelerate the evolution of man’s awareness. 

I inquire how, in order to accomplish this, Aiken expanded 
the range of his experience and how, at the same time, he 
steadily refined the means whereby he might express his 

consciousness, from his earliest to his most recent work. 

Aiken’s earliest poetry was, as he himself called it, 
“schizophrenic.” In searching for an adequate method, he 
wrote alternately lyrical and dramatic poems. Except 
occasionally, he could neither decide between the two 
methods nor fuse them into a single form. In his lyrical 
poems he attempted to evoke an emotional response in the 
reader similar to his own by using suggestive rhythms 
and images. By portraying various persons in his dra- 
matic poems he hoped to exhibit the nature and motiva- 
tions of man in general. 

During the twenties he sought to discover and clarify 
the experience which might be most useful to his poetry. 
He first endeavored to draw his subjects from the ma- 
terials of myth, assuming that man might be defined by 
the myths which can be made real to him. Later, he came 
to realize that only by first achieving an awareness of 
himself could he deepen man’s self-knowledge. In his 
early short stories and his first novel he investigated and 
exploited his own private consciousness in undisguised 
confession. 

In the thirties Aiken formulated the appropriate method 
whereby to carry on this investigation. Such a form is the 
prelude whose antecedents in his work are the monologue, 
the letter, the parable, and the summary of a life. Aiken’s 
aim in the prelude was to set down the fragments of his 
consciousness so that the life which the consciousness 
reflects may be known and judged. He builds the ramparts 
of memory against the terrors of extinction. By revealing 
the elements of his own consciousness, Aiken hoped to 
increase the self-awareness of his readers. 

Since the thirties Aiken has sought various ways of 
better aiding man. For example, in many of his Preludes 
Aiken explained how the poet uses language; in this way he 
attempted to teach his readers how they might best under- 
stand his other poems. Then too, he insisted and demon- 
strated that in unselfish love, caritas, man might find the 
principle which would give his life importance. The 
emphasis of his poetry moved from the self to culture, 
or finally, to the self in culture. 

In brief, Aiken’s development has been governed by his 
need to perform the duties of the sage for his society. By 
temperament and education he naturally followed in the 
tradition of the nineteenth-century sage, recently dis- 
cussed by John Holloway in The Victorian Sage. The sage 
does not attempt to transmit information, but rather to 
revitalize man’s associations with his familiar experience. 
Aiken has always derived his subject from the areas of 
man’s greatest potential awareness--from such outworn, 
but primary, concepts as love, hope, faith, life, and death. 
And his language arises out of the cumulus of cliche, 
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refreshed by the force of his mind. Perhaps, therefore, 
the sage is original neither in his “message” nor his 
language. But because Aiken provides his culture with 
the means of transcending his own works, he is valuable, 
even indispensable, to us. 

Microfilm $3.65; Xerox $12.85. 281 pages. 


A MAN SINGING OF AMBIGUITIES: 
THE POETRY OF SAINT-JOHN PERSE. 


(L. C. Card No. Mic 60-3816) 


Joseph Henry McMahon, Ph.D. 
Stanford University, 1960 


The post-Baudelairian period in French poetry was 
one which saw a lengthy debate on the nature of poetry 
considered not simply as an aesthetic exercise but also 
as a means of epistemological inquiry. The latter empha- 
sis raised questions about the nature of the poetic act 
which were answered in different ways by Mallarme, 
Claudel and Valery. 

Saint-John Perse (Alexis Saint-Léger Léger) is a 
moment in this development, but his poetry, both techni- 
cally and ideologically, represents a decided break with 
the extreme consequences inherent in Symbolism. His 
basic poetic doctrine centres about his belief that the poet 
is a man who at all times must exercise rational control 
over the insights derived from his subconscious experi- 
ence. Ona technical level, Perse has dispensed with the 
traditional marks of French prosody, but he has not dis- 
pensed with the discipline these marks sought to impose. 
In their place he has emphasized the binding quality of the 
rhythmic or stressed line as well as the importance of 
imagery in providing points of unity. 

His poems from the time of his first publication have 
sought to celebrate life by finding those principles of 
merit within the human condition which are deserving of 
praise. The enterprise, which might easily fall into 
monotonous litanous joy, is saved from its own worst 
potential possibilities by the poet’s increasingly sophisti- 
cated grasp of the complexity of the human condition as it 
is expressed in men’s actions. And so his poetry becomes 
simultaneously a search for the modes of human excel- 
lence and the best means of giving them poetic expression. 
That the task is not always a cheerful one is demonstrated 
by the poems written during Perse’s own exile; here the 
fundamental faith seems to waver and with it the tools of 
poetic expression appear to the poet as dull and impre- 
cise. From the effort to resolve this long moment of 
hesitation and doubt have come Perse’s two longest and 
most ambitious poems: Vents and Amers. In these later 
works the poet has sought to bring the various strands of 
his humanistic concerns together by establishing parallels 
between them and diverse natural forces which he uses 
either to symbolise them or else to suggest a principle 
of unity within them. 

This preoccupation with human excellence, when joined 
to the need of giving lyrical expression to ite incidence in 
men’s lives, places Saint-John Perse in the broad tradi- 
tion of classical humanism. The emphasis in his work is 
not on the isolation of man in a universe which seems, in 
its vastness, to mock at the insolence of all human effort; 
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rather the emphasis is on those forms of human action and 
resignation which confer dignity on man and make his 
universe articulate and tolerable. 

Microfilm $4.15; Xerox $14.65. 321 pages. 


FREDERIC-MELCHIOR GRIMM, CRITIQUE 
LITTERAIRE DE SES CONTEMPORAINS. 
[French Text]. 


(L. C. Card No. Mic 60-4115) 
Jeanne Ruth Monty, Ph.D. 
The Ohio State University, 1960 


The dissertation is a study of the literary criticism of 
Frédéric-Melchior Grimm in the Correspondance lit- 
téraire, 1753-1773. By a comprehensive analysis of 





Grimm’s comments on the works of certain major and 


secondary authors of the second half of the eighteenth 
century, we have tried to point out the major trends of the 
critic’s thought, its strong points, and its defects or 
lacunae. 

The first part of our work is devoted to general infor- 
mation on Grimm’s early life, education, and preparation 
as a literary critic; to the beginnings and material or- 
ganization of the Correspondance littéraire; and to the 
concepts of taste and genius which underline Grimm’s 
criticism. 

The second part of the dissertation studies in detail 
Grimm’s relationship to and criticism of individual writers 
of the period. The critic’s opinions of the works of Rous- 
seau, Diderot, Condillac, Buffon and Voltaire have been 
treated as completely as possible. His analysis of the 
works of certain secondary authors, Helvétius, d’ Holbach, 
d’Alembert, Crébillon fils, Marmontel, Sedaine and Saint- 
Lambert, is discussed more briefly. The last chapter 
contains a comparison between the methods and ideas of 
Grimm and those of his successor, Jacques-Henri Meister. 

From our study of Grimm’s criticism of these indi- 
vidual writers, we can reach several conclusions: 

1. Grimm’s judgment of the relative value of eight- 
eenth-century authors is generally well founded; 

2. His criticism is more negative than positive, giving 
the reader an excellent idea of the defects of a given work, 
but without always pointing out its qualities; 

3. Grimm has adopted throughout the Correspondance 
littéraire the philosophy of his friends the Encyclopedists, 
and thus offers some valuable and penetrating insights 
into their thought; 

4. His criticism of theatrical works is generally 
valid, and he shows foresight in accepting and publicizing 
the new ideas of his day concerning the different dramatic 
genres; 

2. His interest in the philosophical implications of a 
given book often tends to overshadow the purely literary 
value of the work; 

6. Outside the fields of philosophy and the theatre his 
outlook is limited: his criticism of scientific and musical 
works has in general been proved wrong; he has little 
understanding of the genres of history, poetry, contes, or 
of the new preromantic trends in literature; 

7. He often lacks subtlety and finesse, and possesses 
little active imagination; 
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8. He is often unduly influenced in his criticism by his 
personal prejudices and dislikes, as for example in the 
case of Rousseau, and therefore cannot always be trusted 
as an impartial guide to eighteenth-century French litera- 
ture. 

In general, Grimm possesses a fundamentally solid 
judgment, although somewhat restricted by prejudice and, 
in some cases, tradition, and lacking at times in subtlety 
and even good taste. For these reasons, we do not believe 
that he deserves all the praise that has generally been 
bestowed upon him as a supposedly keen and impartial 
critic. Microfilm $5.40; Xerox$19.15. 422 pages. 


JEAN GIONO: MAN OF MANOSQUE. 
(L. C. Card No. Mic 60-3823) 


Paul de Verez Onffroy, Ph.D. 
Stanford University, 1960 


One of the first general studies to be offered in English 
(with quotations in French) on the modern French author 
Jean Giono, this dissertation offers a detailed account of 
Giono’s life, of his province of Manosque, an original 
chapter on L’Affaire Dominici, a consideration of the 
most important works of Giono, the themes, and the ques- 
tion of “a second manner.” 

The biographical details were obtained largely from 
M. Giono during a personal visit to Manosque in the 
summer of 1958. The details on the writer’s life are 
closely related to his work and include special reference 
to Giono’s attitude and his activities during the Second 
World War. The personal sojourn in Haute-Provence 
furnished the material for a great many of the details on 
Manosque and for the portrait of the peasant. 

M. Giono proffered the initial details for L’ Affaire 
Dominici, and the helpful service of the research section 
of the Paris newspaper Le Figaro made possible the 
account given in the chapter on this international incident. 

A careful reading of the many works of Jean Giono 
reveals the several variations that can be discovered in 
the writings of this present-day author in his roles as 
poet, prophet and story-teller. The chief influences, how- 
ever, that appear throughout all Giono’s work are (1) his 
early life in Manosque, (2) his attention to Homer, and 
(3) the climat of his province. 

The study indicates that there is a definite change in 
Giono’s manner in his post-war writing. The epic quali- 
ties, the vivid images and sensuous metaphors of the 
early work have for the most part disappeared. Giono’s 
latest effort in Les Chroniques employs a less exuberant 
style, a more simple and more natural prose in the vein 
of the Hussard. The poet and prophet is now engaged in 
the writing of the adventure novel. 

Microfilm $3.15; Xerox $11.05. 242 pages. 











THE IMAGE OF CIVILIZATION IN THE 
NOVELS OF HENRY BLAKE FULLER 


(L. C. Card No. Mic 60-3131) 


Paul Rosenblatt, Ph.D. 
Columbia University, 1960 


Most critics who have tried to measure and classify the 
achievement of the Chicago novelist Henry Blake Fuller 
(1857-1929) usually base their final judgments on two of 
his novels, The Cliff-Dwellers (1893) and With the Proces- 
sion (1895). These two novels, which explore the civic 
and social life of Chicago at about the time of the Colum- 
bian Exposition in 1893, are generally regarded as fore- 
runners of the naturalistic novel that came into being in 
the nineties with the publication of Stephen Crane’s Maggie 
(1893), Frank Norris’s McTeague (1899), and Theodore 
Dreiser’s Sister Carrie (1900). However, if we keep in 
mind that about half of Fuller’s total creative work depicts 
European society and European values, then it becomes 
evident that the emphasis of most critics on his two 
Chicago novels to the exclusion of his other writings must 
lead to a limited view of his achievement. 

This dissertation examines all of Fuller’s novels,--his 
novels are either European or Chicagoan in background, -- 
and proposes that a clear pattern, a solid impression 
emerges from the broad consideration of his writings: his 
novels of Europe tend to portray a highly civilized, ideal 
society, and his novels of Chicago describe an uncivilized, 
a barbaric society. In Fuller’s formulation of the two 
societies, the civilized and the barbaric, are to be found 
his themes and the basis for a critical revaluation of his 
writings. 

In his novels about Europe, he sacrificed social reali- 
ties for the sake of graphic beauty. Most of the charac- 
ters, for example, do not work for a living. They are 
usually of the titled nobility, and their central concern in 
life is the pursuit of beauty. They are often bachelors, or 
single women: not only do they have no business responsi- 
bilities, but they also have no familial ones. Nor must 
they “get on” socially, for they are born with rank, and 
their high position in life is thus assured. In their devo- 
tion to the transmission of culture, they are acting in 
accordance with the highest civilized impulses of man. 
None of the characters may be called “professionals” of 
any sort: they are dilettantes. And at the bottom of the 
social order are the untutored peasants, who respectfully 
(and happily) serve their masters. 

In Fuller’s novels about Chicago, the realist is at work 
depicting the materialistic grimness of his native city and 
the cruel hypocrisy of the business class. Chicago seems 
to have no end higher than that of money-making. Fuller 
finds intelligence dulled, morality nothing more than 
expedience. Instead of order, there is the lawlessness 
of the powerful individual; and instead of the picturesque, 
there is the grotesque. 

His touchstone for social criticism was not what kind 
of society can best house, clothe, and feed its people, or 
what kind of society can best insure man political freedom 
and social mobility. Rather, it seemed that Fuller’s ques- 
tion was, What kind of society can best meet the needs of 
man’s esthetic sensibility? Fuller embraced the pictur- 
esque and highly formulated European society because it 
appealed to his esthetic sensibility; he rejected the ag- 
gressively crude and democratic American society because 
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it did not. But he also came to realize late in his career 
the virtues of barbaric power and the dangers of too much 
art, too much cultivation, too much civilization. 
The social critic and the esthetician thus tend to merge 
in Fuller: we must understand his image of civilization 
in order to understand the nature of his social criticism. 
Microfilm $2.80; Xerox $9.70. 215 pages. 


PEARL: A STUDY OF STYLE IN 
THE LIGHT OF LITERARY TRADITIONS 
AND THE POET’S OWN GENIUS. 


(L. C. Card No. Mic 60-3299) 


Sister Margaret Ann Schroeder, O.S.F., Ph.D. 
University of Cincinnati, 1960 


Stylistic studies of Pearl are curiously limited. Critics 
have recognized its superior artistry, but none has under- 
taken a comprehensive study of the interaction of the 
whole range of stylistic practice in the poem. The present 
work purposes to further Pearl scholarship by examining 
all the significant elements comprising the poem, noting 
the patterns of structure and of meaning created by the 
poet’s treatment of these elements. 

This study approaches Pearl through the literary tradi- 
tions which gave it birth. A survey of literary conventions 
available to the poet reveals that the Old English tradition 
bequeathed to him the elegiac spirit of mourning over the 
transience of the good things of life and its accompanying 
consolation born of faith in God and the Hereafter, and the 
use of alliteration and irregular meter. The French tra- 
dition taught him the intricate patterns of external struc- 
ture and the skill of achieving perfect harmony between 
inner and outer form. It also brought him the allegorical 
mode of expression, the dream vision, the debate, anda 
store of figurative language rich in courtly love idiom. 
The Latin tradition provided a wealth of symbolic mean- 
ings associated with the pearl image and presented the 
practice of assigning multiple levels of meaning to a 
literary work. 

This examination of the poem itself treats first the 
patterns of external structure, then the patterns of mean- 
ing. The external structure is seen to be intricately 
designed with ordered arrangements within individual 
stanzas, within stanza groups, and within the whole poem. 
The stanza groups are formed by a linking device com- 
prising the repetition of significant words, which also 
binds stanza groups together and molds the whole poem 
into a continuous pattern suggesting the pearl image. 
Moreover, link words reveal the theme developed in each 
section, and thus they trace the progressive meaning of 
the whole poem. 

The poet presents his message through an elegiac lyric 
enclosing a dream vision which gives access to the ideal 
world. By means of a debate within the dream frame, the 
author can call into question, clarify, and justify man’s 
place in the divine plan. An apocalyptic vision climaxing 
the dream crystallizes the whole ordered scheme which 
has been the subject of the debate. 

Patterns of tension and resolution, of opposing and 
converging lines are created both by the debate and by the 
imagery of the poem. At the outset of the dream, a sharp 





contrast between this world and the next is set up by the 
divergent attitudes of dreamer and maiden. As the debate 
progresses, the dreamer’s views are seen to approximate 
more and more closely those of the maiden, so that this 
facet of the opposition between earth and heaven is re- 
solved. The earth-heaven contrast set up by early image 
patterns is also resolved in the apocalyptic vision where 
all lines are seen to converge in Christ, as all creation is 
seen as a reflection of the Creator. 

Most significant of the image patterns is that of the 
pearl. Representing in the beginning only the literal gem, 
this image develops, expands, and accumulates meanings 
until in the apocalyptic vision all of these values are seen 
to fit into a harmonious and meaningful pattern which re- 
veals the essential significance of the poem. When, in the 
final lyric section, the enlightened poet desires to play his 
role as “precious perle vnto his paye,” embodying in the 
pearl image all the meanings it has accumulated through 
the vision and pointing to the opening line of the poem, the 
significance of the whole is complete, as is the structural 
pattern which clarifies and strengthens that significance. 

Microfilm $2.55; Xerox $8.80. 194 pages. 


LOPEZ PINCIANO AND 
ARISTOTELIAN LITERARY CRITICISM 
IN THE SPANISH RENAISSANCE 


(L. C. Card No. Mic 60-2305) 


Sanford Shepard, Ph.D. 
New York University, 1960 


Adviser: Robert J. Clements 


This dissertation centers around the Philosophia 
Antigua Poetica of Lopez Pinciano which was published in 
1596 and is the most elaborate treatment of Aristotelian 
literary theory in the Spanish Renaissance. 

Throughout the dissertation special attention has been 
given to Aristotelian poetic theory and its relationship to 
the attitudes and literary prejudices of the Renaissance. 
The origin and development of the literary doctrines of 
Pinciano and his contemporaries have been studied in 
detail. The place of Aristotelian theory in the literary 
atmosphere of the Spanish Golden Age has been a chief 
concern throughout. 

The work is divided into three parts. The first part 
is a presentation of the problem of Renaissance theory 
treating the general view of literary criticism in Europe 
during the Middle Ages with specific attention given to 
literary judgment in Spain before Pinciano. The second 
part deals with Pinciano’s general literary theory and his 
considerations on specific literary genres. In this section 
there are chapters dealing with the relationship of science 
and literature in the Renaissance in general and in 
Pinciano’s theory specifically. Pinciano’s defense of 
poetry, his theory of poetic mimesis, plot, language and 
the place of meter in works of poetry are treated. There 
follows a detailed analysis of Pinciano’s dramatic theory 
in which there are sections devoted to tragedy, comedy, 
the dramatic unities and the dramatic performance. 
Pinciano’s epic theory is presented with sections devoted 
to allegory and character in the epic and the transfer of 
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epic theory to the novel. Lyric poetry and the minor 
genres are treated under the following headings: lyric 
poetry, lyric style, music, dance and the minor poetic 
genres. 

Part three focuses on other Spanish theorists contem- 
porary with Pinciano, principally Francisco Cascales and 
Gonzalez de Salas who represent the continuation of clas- 
sical literary theory in Spain after Pinciano. A section 
devoted to Lope de Vega, Juan de la Cueva, Bartolomé 
Leonardo de Argensola, Carrillo y Sotomayor and Cer- 
vantes assesses the influence of Aristotelian literary 
theory on the literary production of the Spanish Renais- 
sance. Microfilm $3.10; Xerox $10.80. 240 pages. 


JOYCE’S CIRCE EPISODE: APPROACHES TO 
ULYSSES THROUGH A TEXTUAL AND 
INTERPRETATIVE STUDY OF 
JOYCE’S FIFTEENTH CHAPTER. 


(L. C. Card No. Mic 60-3141) 


Norman Silverstein, Ph.D. 
Columbia University, 1960 
Supervisor: Professor William York Tindall 

Noted and discussed herein are five stages of the 
growth of Joyce’s Circe episode, from notesheets, manu- 
scripts and typescripts to final page proofs of the first 
Shakespeare and Company Ulysses of 1922. This study 
traces the growth of the Circe episode from entries of its 
phrases on notesheets--crossed out in colored pencil when 
Joyce inserted these phrases into scenes of his first draft 
--through the construction of the fair copy of the Circe 
episode in the Ulysses manuscript now at the Rosenbach 
Foundation Museum in Philadelphia. Joyce completed the 
“Rosenbach” manuscript in January, 1921. The final fair 
copy includes also a messianic scene written six months 
later. Separated from the final fair copy of Ulysses, the 
messianic scene is now at the Lockwood Memorial Library 
of the University of Buffalo. Joyce added copy to the Circe 
typescripts, which are at Buffalo, and to the Circe proofs, 
which are, for the most part, at Harvard and at the Uni- 
versity of Texas. Joyce’s additions to these documents 
have been both transcribed and interpreted. A list of 
errata of the Modern Library edition of the Circe episode, 
based on manuscript, typescript and proof readings, makes 
the Circe text more nearly correct than has hitherto been 
possible. Detailed notes explain Joyce’s additions to four 
scenes of the first draft enlarged in subsequent versions 
of the same four scenes--the description of the setting, the 
arrival of Stephen into nighttown, the arrival of Bloom, 
and the appearance of Molly. 

Among extended notes to the textual matter of this 
study are discussions of prominent motifs and themes that 
link the Circe episode and other episodes of Ulysses. 
Joyce alludes to magic and sign reading throughout the 
Circe episode, and his notesheets show how thoroughly he 
prepared an “encyclopaedia” of magic. In making the 
Circe episode dramatic, Joyce used the theatrical device 
known as transformation scene, in which objects change in 
the sight of the audience; as was his manner, Joyce made 
transformation scenes suggestive of the change that Stephen 
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and Bloom undergo when, seeing Rudy, they move toward 

a union as Blephen and Stoom in the Ithaca episode. Notes 
explain that Stephen may be assuming the role of Harlequin 
in one passage and show that the Circe episode contains 
overtones from the fourteenth-century black mass and 
witches’ sabbath. A final chapter of this study places the 
Circe episode in the plot structure of Ulysses. 

Included are transcriptions of a notesheet Joyce used 
before writing the first draft, the rectos of the first draft 
itself, and the Linati chart, an Italian “Scheme of Ulysses,” 
hitherto unnoted, which became known to the public ina 
modified version when Gilbert published it in James 
Joyce’s Ulysses. Included also is a photostat of a type- 
script page of the Circe episode containing corrections in 
the author’s hand. 

Microfilm $4.25; Xerox $15.10. 332 pages. 





A CRITICAL APPRAISAL OF 
THE WORKS OF LOUIS MacNEICE 


(L. C. Card No. Mic 60-3486) 


Ottilie Sina Frank Stafford, Ph.D. 
Boston University Graduate School, 1960 
Major Professor: Robert H. Sproat 

The purpose of the dissertation is to appraise the quali- 
ties of Louis MacNeice’s poetry, to discover its relation- 
ship to his critical theories, and to determine its develop- 
ment since his first important work inthe nineteen-thirties. 
That there has been a development has not always been 
recognized; there have been no full-length studies of 
MacNeice’s work, and the short discussions of his poetry 
have been primarily concerned with his place in the Auden 
Group. 

Influences of Auden and the group are important upon 
MacNeice’s early poetry, as are influences common to all 
members of the group. In addition, MacNeice was strongly 
influenced by the Bible, from which he derived symbols 
and a love for the long, freely-handled cadences of Biblical 
poetry; by W. B. Yeats, whose Irish interests NacNeice 
shared and from whom he obtained the concept of poetry 
as a ritual; and by Gerard Manley Hopkins, whose “sprung 
rhythm” and experiments in sound patterns had special 
importance for MacNeice, who believed that poetry must 
be directed to the ear. 

MacNeice is the poet of Time, and his time-conscious- 
ness is revealed in all his work. His early poetry re- 
flected the harsh, synthetic world of the twentieth century. 
The positive value he found in such a world was the value 
of the moment with its evanescent beauty. During the 
Second World War he turned his attention to the value of 
the human being whose courage and honesty are the one 
cause for hope in a disintegrating society. Man not only 
has an indomitable spirit, he thought, but within himself 
he solves the problem of time by correlating “event with 
instinct.” The final period of MacNeice’s poetry has been 
concerned primarily with finding patterns and with search- 
ing for values that will transcend the limitations of time. 
Among these values are art and poetry. 

The problem MacNeice has struggled with throughout 
his writing is finding syntheses that will harmonize the 


pages in the dissertation and 


t on microfilm 


its cost 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page 





LANGUAGE AND LITERATURE 


905 





apparently opposing subjective and objective attitudes 
toward life, the plurality of the present and the universality 
of the timeless. 

In an effort to achieve such syntheses and to express 
them in his poetry, MacNeice has accomplished a struc- 
tural tightening-up in his poems of the last decade, which 
has affected his themes, his rhythms, his diction, and his 
imagery. The dissertation discusses the rhythms, rhymes 
and sound patterns, diction, imagery, and themes as they 
are used by him in the poetry of the early, middle, and 
late periods. Then a chapter on the structural tightening- 
up shows the way in which his recent ideas about poetry 
are revealed in three characteristic structural patterns: 
a dialectical structure that presents a thesis and anti- 
thesis and then resolves them; a contrast of the particular 
and the general that provides a synthesis of intellectual 
analysis and direct experience; and a musical structure 
that varies themes, images and rhythms in a manner 
analogous to a musical composition. 

Also related to the changes in MacNeice’s later poetry 
are the radio plays, which have little permanent literary 
value but which have influenced his handling of sound 
patterns and diction and his sense of structure. 

The conclusion that this dissertation reaches is that 
MacNeice has become a poet whose consciousness of the 
transcendent value of art has produced poetic structures 
of skill and beauty and whose growing concern about the 
realities of man’s existence has produced a poetry of 
seriousness and substance. As such, he deserves more 
careful attention from critics and readers who have fre- 
quently misjudged and consistently under-rated him. 

Microfilm $3.90; Xerox $13.75. 303 pages. 


MILTON, THE BOYLES, AND THEIR CIRCLE. 
(L. C. Card No. Mic 60-2849) 


James Griffith Taaffe, Ph.D. 
Indiana University, 1960 
Supervisor: William R. Parker 

“Milton, the Boyles, and their Circle” represents an 
attempt to correlate the movements and interests of the 
poet Milton with those of the influential members of the 
Boyle family. Specifically the study seeks to define and 
clarify the relationship between Katherine Boyle Jones 
(Lady Ranelagh), Richard Jones (Earl of Ranelagh), her 
son, and Richard Barry (Earl of Barrymore), her nephew. 
The latter two were at one time students of Milton, per- 
haps accommodated by the poet as a favor to Lady 
Ranelagh. To supply careful and accurate biographical 
data on these three figures was the main topic of the 
thesis. In addition, however, the study considers the 
relationship between other members of the Boyle circle 
and Milton: notably Samuel Hartlib, John Dury, and Henry 
Oldenburg. 

Several specific problems in Milton biography are 
discussed in the hope that study of the interests and activi- 
ties of the Boyles may shed further light upon the poet’s 
career. Such problems range from a consideration of 
Milton’s treatment at the Restoration to his reasons for 
publishing in 1674 his Epistolarum Familiarum. Whether 
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Boyle interests actually played a part in the poet’s affairs 
immediately following the Restoration is not certain, but 
the investigation reveals that they were in a position to 
interfere, especially because of their intimacy in that 
decade with the Earl of Clarendon. Numerous minor prob- 
lems are also discussed: the origin of the friendship 
between Milton and Lady Ranelagh, the dates of the tutor- 
ing period devoted to Richard Jones and Richard Barry, 
and the tone and content of the letters between Milton and 
young Jones. These biographical matters, pursued chrono- 
logically, function as the structure of the thesis. 

For many of these problems posed no complete an- 
swers exist. The possibility of the truth of several as- 
sumptions lies only in circumstantial evidence. For 
instance, why was Lady Ranelagh attracted to Milton and 
why did he value her friendship so highly? Direct answers 
are not possible here, but obviously the facts of their 
mutually unhappy domestic lives, their interest in educa- 
tional processes, and Lady Ranelagh’s mania about caring 
for those less fortunate than she played an important part 
in the friendship. By covering a limited chronological 
period from 1646 to 1691 and by pursuing the method of 
correlating interests, movements, and other biographical 
information, this study attempts to clarify the position of 
Milton in his relationship with the Boyle group. 

By its nature, then, the thesis may be considered a 
continuation of a relatively recent trend in Milton schoiar- 
ship which has as its subject the investigation of figures 
prominent only peripherally in the poet’s career. Conse- 
quently, the study is limited only to those aspects of 
Milton biography which are in some way associated with 
members of the Boyle family. 


Microfilm $2.55; Xerox $8.80. 194 pages. 


THE AUTHORSHIP OF EDWARD III 
(L. C. Card No. Mic 60-3302) 


Kar] Paul Wentersdorf, Ph.D. 
University of Cincinnati, 1960 


There are three major views regarding the authorship 
of the anonymous Elizabethan play, Edward III: that the 
whole play was written or thoroughly revised by Shake - 
speare, that he had no hand in the play, and that he wrote 
one section of it. This dissertation attempts to reconsider 
the problem, taking into consideration general stylistic 
features but concentrating on the imagery. 

Recent studies have indicated that imagery is a highly 
individual feature of style. Renaissance writers, though 
they draw on a common stock of metaphors, nevertheless 
employ different kinds of image-subjects in different 
proportions, and detailed examination demonstrates that 
each writer’s method of expression is peculiar to himself. 
In using these features to develop a test for the work of a 
particular author, the student must investigate the way in 
which the author’s images are linked to specific image- 
objects, but his chief concern will be with the image- 
subjects: the relative frequency of different types of 
images, the form and vocabulary of individual images, 
and the existence of parallel linkages of seemingly un- 
related images. 

The dissertation therefore first describes the 
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characteristic traits of Shakespeare’s imagery--pointing 
out the ways in which it differs from that of his contempo- 
raries, demonstrating its repetitious character, and 
concentrating on the phenomenon of “image-clusters”-- 
groupings of ideas and images in unusual and evidently 
idiosyncratic chains of association. The next step is to 
analyze the imagery of Edward III (which exhibits a 
homogeneity that militates against any theory of multiple 
authorship) and then to compare in detail this imagery 
with that of Shakespeare. The main groups of imagery in 
the play are from the same areas of experience that 
Shakespeare drew on. There is a fundamental similarity 
in the ways in which certain image-subjects are applied 
to specific image-objects. Many images in the play are 
Similar in vocabulary and tone to those of the Shake- 
spearean canon. The parallels show that the author of 
Edward III not merely used the same kinds of images, in 
roughly the same proportions, from the same mental 
standpoint, and in the same dramatic manner as Shake- 
speare, but also formed them in a demonstrably Shake- 
spearean fashion. Among the “Shakespearean” images in 
Edward III are some that are probably peculiar to Shake- 
speare. The strongest evidence comes from numerous 
“image-clusters,” which, as products of thought patterns 
and associations in an individual mind, constitute literary 
fingerprints. 

The possibility that the parallels of imagery between 
Edward III and the canon result from borrowing rather 
than identity of authorship must be considered. Since 
Edward III, published in 1596, contains many parallels to 
late Shakespearean works, the theory that it was written 
by an unknown plagiarist is untenable. The view that 
Shakespeare was the borrower is not forbidden by chronol- 
ogy; to accept it, however, one must assume that Shake- 
speare was well acquainted with every part of Edward III 
at a very early stage in his career (since there are many 
parallels in the narrative poems); that he either possessed 
or developed the same artistic tastes as the unknown 
author in the matter of image-subjects; and that the play 
impressed itself on his mind so powerfully that he repro- 
duced multiple echoes from it throughout the rest of his 
long career. A hypothesis requiring all of these assump- 
tions has little to recommend it in the face of the natural 
interpretation of the clusters: namely, that these associ- 
ations of thoughts and images developed in the mind of one 
man--William Shakespeare. 

Microfilm $7.45; Xerox $26.35. 585 pages. 
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From Southey’s works may be extracted a series of 
opinions which present a coherent view of the history of 
English poetry, and which to lesser extent reveal his 


notion of the progress of the drama and the prose. 
According to Southey, English literature began about 





1300. It was preceded by a literature in an amalgamated 
“Saxon”-French language, which in turn had been pre- 
ceded by a literature in pure “Saxon.” 

Southey’s pride in the early poetry in English was 
based to considerable extent on many of the metrical 
romances, on Chaucer, and on the ballads. Here he found 
the natural language of real life and the real feelings of 
men; also, he found a well-developed art of versification, 
distinguished by artful ease and simplicity. Chaucer was 
the first in point of time of the great English poets. In his 
learning, attentiveness to nature, regard for emotion, and 
comprehensive knowledge of character and of “manners,” 
he met the requirements of the great poet. 

Much of the verse of the fifteenth century was spoiled 
by the overuse of long words of Latin origin. A period of 
renewed progress came in the earlier sixteenth century, 
in large part as a result of the contributions of Wyatt and 
Surrey. Southey especially valued Surrey’s introduction 
of blank verse. 

The poetry was at its greatest in the Elizabethan 
period. One of the best products of the period’s prosodic 
experimentation was the Spenserian stanza. Spenser was 
Southey’s favorite poet. Southey took note of the organic 
unity of the Faerie Queene, and of the clarity and direct- 
ness of Spenser, the imaginative appeal of his world of 
romance, and the purity of his feelings. 

The non-dramatic poetry suffered a partial decline in 
the earlier seventeenth century, in large measure because 
of the obscurity and harshness of the metaphysical style. 
The fall of poetry was almost complete in the Restoration 
period. The sublimity of Paradise Lost formed a contrast 
to the general inferiority of the verse of the Restoration. 
Dryden was the archetypal figure, often (but not always) 
the pander rather than the amender of his age. 

The dark age of English poetry extended from the days 
of Dryden to those of Pope. The school of the latter was 
characterized by its inflated diction, stereotyped expres- 
sions, and unnatural syntax. However, a gradual reforma- 
tion of poetry began with Thomson’s Seasons, continued to 
Cowper’s Task, and culminated in the work of Southey’s 
day. 

In the limited expression of his view of the English 
drama, Southey stressed particularly its greatness from 
the reign of Elizabeth to the beginning of the Civil Wars. 
Shakespeare was at the head of the English poets. The 
width of Southey’s acquaintance with Shakespeare’s plays 
and characters is more impressive than the depth of 
comment on them. 

Restoration drama was immeasurably inferior to what 
had gone before. Little distinguished the plays of the 
eighteenth century (save for contributions by William 
Mason and Frank Sayers) or those of the earlier nine- 
teenth century (save for contributions by Coleridge, 
Landor, Joanna Baillie, and Henry Taylor). 

In regard to the prose, Southey was led on occasion to 
write on (perhaps most notably) Malory, Sidney, and 
Bunyan. His range of incidental comment included, also, 
such as the major prose writers of the earlier seventeenth 
century and some of the prose of his contemporaries. 

When separating the good from the bad in poetry, 
drama, and prose, Southey repeatedly stressed the de- 
Sirability of unity, clarity, simplicity, directness, and 
variety within a regular framework - in a morally elevated 
literature which was responsive to nature and which ap- 
pealed to imagination, reason, and emotion. 

Microfilm $5.80. Xerox $20.50. 453 pages. 
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THE CONCEPT OF LATINITE IN THE WORKS 
OF LOUIS MARIE EMILE BERTRAND 


(L. C. Card No. Mic 60-3490) 


Warren Frederick Wilder, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Herbert H. Golden 


Since World War II, the crisis in Algeria has intensified 
interest in French literature concerning North Africa. 
Attention has been refocused on Louis Bertrand (1866- 
1941), creator of the colon novel. Bertrand, born in 
Lorraine, graduated from the Ecole Normale. After teach- 
ing in Algiers (1891-1900), he abandoned pedagogy for 
writing and settled on the Riviera. He achieved member- 
ship in the Académie Francaise in 1926. Bertrand’s 
extensive work includes twelve novels and over sixty non- 
fiction volumes. He contributed extensively to French 
journals. Critics early favored but later disparaged his 
contribution on personal as well as literary grounds. They 
have failed to interpret satisfactorily the unifying element 
in his work: latiniteé. 

By latinité Bertrand referred ostensibly to the Latin 
peoples, to a core of their social and aesthetic ideals, and 
to the lands of lumiére in the western Mediterranean basin. 
He bade Latins rise to new preéminence by espousing an 
authoritarian ideology based on class inequality of Roman 
Empire vintage. Bertrand determined that the latent 
unanimity of latinité might be animated by heightening the 
awareness of continuité from early Christian Rome to the 
present, with the Roman Catholic Church as proof extant 
of that link, and by appealing to the racial ego. 

Bertrand asserted that Latin ideals were threatened 
by maleficent forces. A sens de l’ennemi gleaned from 
childhood in Lorraine undergirded that fear. For Bertrand, 
all men were barbares who were not Roman Catholic, 
Latin, and royalist. Islam, Judaism, and Protestantism 
with their adherents as well as the countries of Anglo- 
Saxon tradition, Russia, Greece, and Germany are par- 
ticular targets of his attack. In the 1930’s he judged Nazi 
Germany a suitable ally for socialist threatened France 
and latiniteé. 

National distinctions served Bertrand as the foundation 
of a hierarchy within latinite. He professed a propensity 
for Spain based on atavistic mysticism and on its possi- 
bility as an échappatoire from rule by the masses in 
France. His work, nevertheless, represents Spain ina 
generally unfavorable light. Spanish neutrality in World 
War I aggravated his anti-Hispanism. There is little to 
indicate his acceptance of Spain as a possible leader in 
latinité. He expressed an affinity for Catalonia for mysti- 
cal reasons and as the southern counterpart of his native 
border marches. Italy, treated by Bertrand with less 
frequency, is dealt a fate similar to Spain’s. 

Ambivalence characterizes Bertrand’s evaluation of 
France. He castigated the Republic, the peuple, clerics, 
and French writers, save a few who shared his views. He 
deplored a decline in national energy. Such negative 
opinions, however, are far outweighed by his faith ina 
French civilization he depicted as superior to all others. 
Bertrand’s Lorraine partisanship (lotharingisme) at- 
tenuated his Nazi propensity. He sought to place latinite 
in the service of France. 

Algeria satisfied in Louis Bertrand both a chauvinistic 
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craving for French hegemony in politics and culture 
within an evolving composite of Latin peoples and a desire 
to see the French people tempered by contact with the 
barbare. The counter-concept of Louis Bertrand “L’Afri- 
cain” crosses and intermingles with the primary stream 
of his concept of latinité in his writing. 

Louis Bertrand’s literary work was principally di- 
rected toward the justification of French colonial imperial- 
ism. The latinité concept represents, in its idealistic 
pretensions, a palliative to non-French colons and to 
France’s Latin neighbors. It is, further, a reactionary 
writer’s proposal for what he considered to be a social 
and political utopia for the few, based on the suppression 
of basic human rights for the many. An understanding of 
Louis Bertrand’s concept of latinité is essential in the 
evaluation of his contribution to literature. 

Microfilm $3.20; Xerox $11.25. 246 pages. 
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Ralph Haven Wolfe, Ph.D. 
Indiana University, 1960 
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In the analysis of many famous relationships, the 
literary associations cannot be readily divorced from 
personal ties; yet in the case of De Quincey and Words- 
worth, the two relationships are often quite independent 
of one another. Thus this dissertation has been organized 
in two halves, and in each the development of one relation- 
ship is traced chronologically. 

The personal relationship of Thomas De Quincey and 
William Wordsworth ended in disillusionment. De Quincey 
had created within his own mind a picture of the ideal man 
and poet that hethought Wordsworth might be; when Words- 
worth did not reflect this ideal, De Quincey became com- 
pletely disillusioned in this man whom he had called “the 
deep deep magnet” of the Lake Country. Likewise Words- 
worth gradually became disappointed in De Quincey, but he 
did not feel his disappointment sodeeply, for he had nopre- 
conceived notion of the character of his youthful admirer. 

De Quincey himself states that after having seen 
Wordsworth for the first time in 1807, he no longer looked 
upon him as “a spiritual being” whose head was invested 
with an “aureola,” but as a man who “conversed on terms 
of man with man.” The aura of religious sanctity which 
had surrounded Wordsworth and had inspired De Quincey 
to place him on an altar of worship vanished once De 
Quincey had viewed him “in the flesh.” He now became 
a man who could be liable to “human error.” During the 
winter of 1808-1809, a period inwhich Thomas De Quincey 
lived with the Wordsworths for approximately four months, 
he came to learn the human frailties of Wordsworth who, 
at the same time, became aware of De Quincey’s short- 
comings. Although this winter was one of “enchantment” 
for the young De Quincey, it also served as a period for 
an evaluation of Wordsworth which culminated in a growing 
sense of disenchantment. 
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The disillusionment was not accompanied without par- 
ticular incidents. The attempt to publish Wordsworth’s 
pamphlet on the Cintra Convention served as the concrete 
episode. This event brought out the worst features of the 
poet and the future essayist. Wordsworth’s obvious lack 
of understanding the problems involved in printing had 
actually impeded the progress of the pamphlet. De Quin- 
cey, as the editor, with his fastidiousness, especially 
about matters of punctuation, prevented the pamphlet from 
getting off the presses as soon as possible. When Words- 
worth displayed his disapprobation by accepting as truth 
the report that his editor was essentially the cause of the 
delay, De Quincey was deeply hurt, for he had tried to 
please the man whom he had voluntarily come to idolize. 
Wordsworth was convinced that De Quincey’s procrastina- 
tion would hamper any task which he would undertake; 

De Quincey was convinced that Wordsworth would never 
accept any of the blame for the delays in the publication 
of the Cintra pamphlet. 

De Quincey still acknowledged Wordsworth’s poetic 
abilities, although their personal association never re- 
gained the old familiarity of the period of “enchantment.” 
He returned to Grasmere in the winter of 1809 because he 
had taken a lease on Dove Cottage, the poet’s former 
residence; and he remained in the Lake Country until his 
literary activities forced him to London and Edinburgh. 
From 1809 to 1813, De Quincey was on intimate terms 
with Dorothy Wordsworth and the poet’s wife, Mary; but 
in 1813, a breach widened between them causing an es- 
trangement not unlike that which had taken place between 
De Quincey and the poet. Moreover, De Quincey’s opium 
addiction and his courting of Margaret Simpson, the 
dalesman’s daughter, convinced the Wordsworths that 
De Quincey had become completely dissipated. During 
De Quincey’s remaining years in Grasmere, his associa- 
tion with the Wordsworths was only casual. Thus had 
been undermined the relations between Thomas De Quincey 
and the Wordsworths of “confidential friendship.” 

Thomas De Quincey maintained an appreciation for 
Wordsworth’s poetry throughout his life. In 1799, when 
he first read the Lyrical Ballads, he was convinced that 
a great poet had arisen upon the literary horizon; in 1845, 
he still believed that Wordsworth was a great poet whose 
poems were “not only supreme in their general class, but 
unique as in a class of their own.” The young De Quincey 
had accepted the Lyrical Ballads with an uncritical atti- 
tude, but the mature De Quincey judged Wordsworth’s 
poetry upon certain critical principles. Although De 
Quincey’s mature response to the poetry is necessarily 
more restrained than his youthful reaction, he remained 
a fervent admirer of the poet of The Prelude. 

Wordsworth’s poetry had a decided influence upon 
De Quincey. The many direct quotations from Words- 
worth’s poetry in the essayist’s own collected writings 
indicate De Quincey’s love for it. Likewise, his numerous 
paraphrases and exegeses of particular poems of parts of 
poems are evidence of his more than superficial knowl- 
edge of the poetry of Wordsworth. Indeed, perhaps no 
other contemporary of Wordsworth had the familiarity 
with The Prelude of 1805 as had De Quincey. His con- 
ception of poetry is very similar to that conception ex- 
pressed in the Preface to the Lyrical Ballads. To Words- 
worth, De Quincey gives the credit for establishing the 
distinction between the literature of knowledge and the 
literature of power. He also credits Wordsworth for 




















“unveiling” the distinction between fancy and the imagina- 
tion. Although De Quincey had no systematic philosophy 
of nature, he understood Wordsworth’s philosophy and the 
role that nature had played in the poet’s life. He agreed 
with Wordsworth on the subjects suited for poetry and on 
the role that childhood plays in man’s life. However, he 
differed quite radically with the poet on what constituted 
poetic diction. 

In criticizing Wordsworth’s poetry, De Quincey shows 
that he is more interested in the thought of the poetry than 
he is in the poetic technique. He believes that Words- 
worth’s fame will rest upon his shorter poems rather than 
upon the longer ones like The Excursion. (He is fond of 
The Prelude, but he does not criticize it, primarily be- 
cause it had not been published). The “extraordinary 
power and originality” of Wordsworth, De Quincey feels, 
lies in his ability to bring many truths into life for the eye 
and the understanding “which previously had slumbered 
indistinctly for all men.” Above all, Thomas De Quincey 
admired “the extent of Wordsworth’s sympathy with what 
is really permanent in human feelings.” After reading 
the Lyrical Ballads in 1799, Thomas De Quincey knew that 
this poet was a god to be sought and worshipped; and over 
the years the love for his poetry sustained his idolatry. 

Microfilm $3.10; Xerox $10.80. 238 pages. 
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This dissertation is a study of the modern reputation 
of John Dryden, based mainly on an analysis of books and 
articles appearing between 1895 and 1956, with frequent 
reference to the previous traditions of opinion. 

Criticism of Dryden’s poetry divides into two seg- 
ments; that written before 1920 and that written since. 
The nineteenth century generally dismissed Dryden as an 
inferior poet, or hardly a poet at all. One aspect of the 
negative tradition concerns the treatment of certain poems 
as “insincere” because they reflect Dryden’s “time- 
serving” changes in politics and religion. Yet, an appre- 
ciation of Dryden’s poetry, based partly on a more 
sympathetic view of Dryden’s changes in politics and 
religion and partly on a new receptivity to satiric poetry 
and a new interest in the techniques of versification, 
appeared in the late nineteenth century and the early 
twentieth. 

Mark Van Doren’s study of Dryden’s poetry in 1920 and 
T. S. Eliot’s review of that study in 1921 mark the be- 
ginning of the modern revival of Dryden. Van Doren 
pictures Dryden as a literary “craftsman,” improving his 
couplet and adapting it to new uses. Eliot has stressed as 
well the importance of Dryden in restoring poetry nearer 
to the norms of English speech. Subsequent scholarship 
and criticism have validated these views in detail. Mod- 
ern criticism has especially contributed to a rise in 
the reputation of Dryden’s satires. There have been 
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some significant objections to the revival of Dryden’s 
poetry. 

Modern scholarship has rehabilitated the moral and 
intellectual character of Dryden. Louis I. Bredvold, 
through a study of the traditions of skepticism, has inter- 
preted Dryden’s political and religious changes in the 
direction of a greater conservatism. He and others have 
restored Dryden to a place of intellectual respectability, 
thus destroying the extreme interpretation of Dryden as 
concerned exclusively with the means of expression. 
Other advances have been made in biographical studies, 
but no adequate biography has appeared since 1881. 

Dryden’s dramas contribute little to his reputation. 
The comedies have been considered important to the de- 
velopment of the comedy of manners, but they have con- 
tinued to be rejected, less on account of indecency and 
immorality than the fact that they are considered a mix- 
ture of discordant elements selected according to the 
popular taste of the moment. The heroic plays have 
received more attention, but seldom more than a mixture 
of blame and qualified praise. The critical tradition has, 
on the whole, not abandoned its main emphasis on their 
extravagance and absurdity. All for Love is easily Dry- 
den’s best-known and most highly regarded play. Although 
frequently under the shadow of Shakespeare’s Antony and 








Cieopatra, it has been praised in recent times as one of 
the greatest tragedies of the Restoration, informed by 
Dryden’s interest in Shakespeare, although not as rich 
poetically as its original. Dryden’s four other dramatic 
adaptations have continued to be almost universally con- 
demned. 

Dryden’s reputation as a critic has reflected the 
diversity of his criticism, Dr. Johnson seeing him as the 
first to criticize from principles, Saintsbury considering 
him the first great impressionistic critic, and Mr. Eliot 
seeing him as the poet-critic who knows the proper 
boundaries of literary criticism. The emphasis on Dryden 
as an appreciative critic in the late nineteenth century and 
early twentieth has led to a decline in his reputation as a 
critic as a result of subsequent attacks on the inconsist- 
ency of his critical theory. Modern scholarship has cor- 
rected the extreme forms of this position, thus, with the 
aid of Mr. Eliot, restoring Dryden to his place among the 
great critics. Dryden’s reputation has been supported by 
his recognition of the greatness of Shakespeare, Chaucer, 
and Milton, but in the twentieth century his repudiation of 
the metaphysical poets has damaged his position some- 
what. In all periods, however, he has been praised as a 
master of English prose. 

Microfilm $8.35; Xerox $29.70. 659 pages. 
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The specific purposes of this study were to determine 
the nature and extent of use made of the library in three 
secondary schools, to describe the characteristics (sex, 
grade, LQ., academic rank in class, and reading level) of 
the users and non-users of the libraries, and to isolate 
factors affecting or explaining patterns of library use 
among teachers and students of the schools. The study 
was based on the assumption that the contribution of the 
school library to the total school program is conditioned 
to a great extent by the importance teachers assign to 
library resources in achieving the teaching objectives of 
their courses, and by use made of the materials in their 
teaching. 

The data were obtained from (1) questionnaires an- 
swered by 2266 students and 108 teachers in three co- 
educational parochial secondary schools in the Middle 
West, on their use of and attitudes toward libraries; 

(2) from records of actual use made of school libraries 
by these teachers and students during a typical week; and 
(3) from supplementary data obtained from 932 students 
in one school, for a depth study of the characteristics of 
these students in relation to their use of school and public 
library facilities. The schools included in the study are 
representative of numerous accredited medium-sized 
parochial secondary schools in the country. 





For many aspects of the study the combined enroll- 
ments of the three schools were analyzed collectively for 
any dominant characteristics that might emerge. In addi- 
tion, the student body in each school was considered 
separately to ascertain whether variables among the three 
schools might cause or explain variations in the amount 
and kinds of school library use. 

A summary of the more important findings follows: 


1. A wide variation exists in the estimates of the im- 
portance of library materials among teachers within 
the same subject area, and inconsistencies are 
apparent between an individual teacher’s rating of 
the importance of resources and his motivation of 
student use of them. Assignments, for the most 
part, do not motivate students to use library re- 
sources, and classroom instruction is largely text- 
book centered. 


. Only a small percentage of the total student enroll- 
ment makes regular and frequent visits to the school 
library. Less than one-half of the students use the 
library each week; approximately three-fourths use 
it in the course of a month; and an estimated one- 
fifth never, or rarely, use it during a year. Approxi- 
mately one-fourth of the users make only one visit 
of from five to fifteen minutes each week. 


. A greater proportion of the better students than of 
those with lesser ability makes use of the school 
library. Students of lesser ability who use library 
resources are almost completely dependent upon 
school library facilities; whereas those with more 
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ability use not only a wider variety of library 
sources for their needs, but also use a wider 
variety of library materials, and do more reading. 


. Most of the students use the public library asa 
complement to the school library, but about one- 
fifth of the students use it as a substitute for the 
school library. 


The findings of the study provide little evidence that 
the school library plays a vital role in the total school 
program of the schools investigated. Significant in rela- 
tion to this was the evidence of lack of leadership at higher 
levels of administration, and within various departmental 
subject areas, in providing the necessary motivation to 
use the school library as a source of materials in the 
teaching program, and in developing programs which re- 
quire the use of varied materials. 
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Presently used correlative indices are defined in this 
study as indexing systems in which the basic units of the 
indexing vocabulary (sometimes called Uniterms or 
descriptors) are used singly or in any combination with 
each other as access points to the index. Existing cor- 
relative index installations were studied to determine 
whether traditional indices such as alphabetic subject 
indices, alphabetico-classified indices, or classified in- 
dices or another type of correlative index than the one 
used could have been used with approximately the same 
degree of efficiency. The study was conducted by review- 
ing the literature, by questionnaire, and by follow-up 
interviews of correlative index users. 

The conclusions from this study are: 

Traditional indices can be used with approximately the 
same degree of efficiency instead of presently used cor- 
relative indices except for indices to chemical structure 
which have to be approached from any one of a large 
possible number of levels of generality. 

Different types of correlative indices can be used with 
approximately the same degree of efficiency except that 
correlative indices based on hand sorted punched cards 
other than those of the Zatocoding system become ineffi- 
cient in collections larger than 10,000 documents because 
of mechanical handling problems. 

An exception to interchangeability among correlative 
indices--as in the case of traditional indices--is an index 
to chemical structure which must be searched from access 
points which cannot be anticipated at the time of indexing. 
Under these circumstances a correlative index in which 
relationships among indexing units can be indicated is 
more efficient than a correlative index in which indexing 
units are merely listed. This eliminates all but computer 
based and some multiple column sorter based system. 

A list of essential ingredients for an index to research 
records has been compiled and the characteristics of 
presently used correlative indices are presented. 
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What is the present status of faculty-librarian rela- 
tionships in the liberal arts colleges of the United States? 
Do faculty members and librarians work harmoniously 
and effectively in building a strong collection of library 
materials? Do instructor and librarian join efforts in 
seeking the most effective use of the library to improve 
instructional programs? ; 

A library that supports the educational program of a 
college can be built only by faculty and library staff work- 
ing together. Neither group in isolation is able to create 
and maintain a functioning and productive library. 

A search was made of the literature. Interviews were 
held with college faculty members and librarians. A panel 
of ten experts on the college library was chosen. Answers 
to open-end questions were received from sixteen liberal 
arts colleges. A tentative questionnaire was submitted to 
the panel of experts and to a faculty meeting. The final 
questionnaire was sent to a librarian and five faculty mem- 
bers, where these names were given by the dean of the 
college. The 367 colleges were chosen with four criteria 
in mind: (1) liberal arts, (2) undergraduate, (3) regionally 
accredited, (4) under private control. A total of 1,197 
individual replies were returned from 275 colleges. 

Findings. (1) The library committee is essential on the 
campus of the liberal arts college. (2) Chief functions of 
the library committee are providing faculty-library liai- 
son, developing library resources, and integrating educa- 
tional activities. (3) Library staff members give com- 
petent, gracious, and essential help to faculty and students. 
(4) Nearly all librarians in this study were accepted as full 
members of the faculty. (5) Faculty members and librar- 
ians cooperated to the fullest possible extent in both 
acquiring and using library materials. 

Conclusions. (1) Faculty members and librarians re- 
garded each other as working partners in carrying out the 
educational objectives of the liberal arts college. (2) Books 
and other library materials, once wanted, were made 
available for use with dispatch. (3) Librarians and library 
staff members were well trained, were accepted as faculty 
members, and gave competent help to those requesting it. 
(4) The fact that two out of five librarians have written for 
publication is a token of professional alertness. 

Recommendations. (1) Student use of the library is 
determined almost entirely by faculty attitudes and de- 
mands. If full use is to be made of library resources by 
college students, faculty members must themselves be 
avid library users, expect students to use the library, and 
so plan assignments that library use will be essential. The 
alternative is a continuation of lip service to the library as 
an educational essential, but little use of the potential value 
represented by the library on the college campus. 

(2) Members of the library committee should be chosen 
with care. (3) There is need for the librarian to be placed 
on the President’s Cabinet and the Curriculum Committee, 
that the library may share in educational planning and be 
aware of needs in time to plan meeting them. (4) Faculty 
members and library staff members should keep each 
other aware of materials they publish. (5) The Vertical 
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File (pamphlet file) can be a most valuable teaching auxil- 
iary. It should be used more fully by both faculty mem- 
bers and students. The library should keep the Vertical 





File up to date and vital. Materials should be routed to 
interested faculty members before being put into the file. 
Microfilm $2.55; Xerox $8.80. 194 pages. 
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REGIONALLY ALMOST PERIODIC 
TRANSFORMATION GROUPS 


(L. C. Card No. Mic 60-3625) 


Leonard Nathan Bidwell, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Walter H. Gottschalk 


x = {(x) be a vector system of differential 
equations where x = (x,,...,X,,) and f(x) = (f,(x),..., 

f ,(x)) are vectors in euclidean n-space E” and f is of 
class C*. Suppose that the system satisfies conditions 
sufficient to insure that the solutions define a continuous 
flow (X, &) on some non-vacuous open subset X of E”, 
such that for each x € X, the x-motion Il, of (X, R) is 
the solution for which Il,,(0)=x. Let a solution II, be 
called stable, future stable, or past stable accordingly as 
the set & of all real numbers, the set &* of non-negative 
real numbers, or the set R™ of non-positive real numbers 
is equicontinuous at x. Putnam [J. Math. and Mech., vol. 
6(5) (1957) pp. 669-672] has shown that in the above situa- 
tion, if the system satisfies the additional condition that 


Let 


n 

divf= 2) a = 0 on X, then a Bohr almost periodic 

k=1 
solution II, is stable if and only if it is future stable or 
past stable, and it has been proved by Helms and Putnam 
[J. Math. and Mech. vol. 7(6) (1958) pp. 901-904] that under 
the same restrictions, every bounded stable solution is 
Bohr almost periodic. 

It is the object of this paper to use the theory and 
methods of topological dynamics to establish results for 
more general transformation groups from which the above 
mentioned theorems of Putnam and Helms can be inferred, 
In particular the following is shown. Let (X,T) bea 
transformation group where X is a uniform space and T 
is commutative and let £ bea class of subsets of T with 
the property that for each De J, the intersection of any 
finite class of translates of D is a member of £&. Suppose 
that (X,T) is “regionally recursive” with respect to # in 
the sense that for each non-vacuous open subset U of X 
and for each De &, Ud , U# § for some de D. Thena 
necessary and sufficient condition that (X,T) be equi- 
continuous at a point xe X is that there exist, for each 
index a of X, an index 8 of X anda member D of £ 
such that x 8d © x da for each de D. 

This result is then stated first for the case in which 
f° is the class of all replete subsets of T and then for 
the case in which & is the class of all replete semigroups 
in T, the condition of regional recursion becoming re- 
gional almost periodicity in the first case and regional 
recurrence in the second, Here the expressions “replete,” 
“regional almost periodicity” and “regional recurrence” 
are used in the same sense as in W. H. Gottschalk and 
G. A. Hedlund, “Topological Dynamics,” A. M. S. Coll. 
Pub. vol. 36 (1955). 





These results are then applied to the special case of a 


continuous flow (X, &) defined by a system at = f(x) of 


differential equations as described earlier. The principle 
result here is that if this system satisfies the incom- 
pressibility condition div f = 0 on X, then the following 
properties of a solution Il, are pairwise equivalent: 
(1) Il, is bounded and stable, (2) Il, is bounded on R* 
and future stable, (3) Il, is bounded on R™ and past 
stable, (4)Il, is Bohr almost periodic and stable, 
(5) (X, @) is regionally almost periodic at x and IIx is 
either future stable or past stable. Here the requirement 
that div f = 0 on X insures that if a solution Il, satisfies 
any of the conditions (1) through (5), then the flow (X, ®) 
is regionally almost periodic at each point of some region 
containing x. The previously mentioned theorems of 
Putnam and Helms are thus established from largely 
topological considerations, measure being introduced only 
to obtain the necessary recursive properties of the flow 
(X, &) from the incompressibility condition on the system. 
Microfilm $2.50; Xerox $3.00. 43 pages. 


GROUPS OF FORMAL 
ANALYTIC TRANSFORMATIONS 


(L. C. Card No. Mic 60-3587) 


Benjamin Israel Gross, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Professor Morikuni Goto 


The topological structure of the group of formal ana- 
lytic transformations is analyzed. A representation of the 
group by means of infinite matrices is obtained. Using 
this representation a Lie algebra is defined, and results 
analagous to those for Lie groups are obtained, A cor- 
respondence theorem which relates subalgebras to sub- 
groups is found. The group is shown to be the projective 
limit of Lie groups, and the Lie algebra (infinite dimen- 
sional) is shown to be the projective limit of the Lie 
algebras of these groups. The projective limit is one of 
the major techniques used in investigating the structure 
of the group. 

A subgroup is said to be 7-closed, if its projections 
are closed. A subalgebra is said to be 7-closed, if the 
analytic subgroups corresponding to its projections are 
closed. The correspondence theorem states that there is 
a one to one correspondence between closed, 7-closed 
subalgebras, and closed, 7-closed connected subgroups. 

Using the representation of the group by infinite 
matrices it is shown that a locally compact group which 
admits a continuous isomorphism into the group of formal 
analytic transformations is a Lie group. The locally com- 
pact group admits a faithful finite-dimensional representa- 
tion. Microfilm $2.50; Xerox $3.00. 34 pages. 
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LINEAR ESTIMATION OF REGRESSION 
COEFFICIENTS; ORTHOGONAL MATRIX 
POLYNOMIALS & APPLICATION TO 
MULTIDIMENSIONAL WEAKLY STATIONARY 
PROCESSES; INTERPOLATION & REGRESSION. 


(L. C. Card No. Mic 60-2821) 
Madhav Pandurang Heble, Ph.D. 
Indiana University, 1960 


Let yt = Xt + m¢ bea stochastic process observed at 
t= 1,2,...,n, and that Ex; = 0. Assume thar m; = 


; (v) 
v 
Ls 7% 
v=1 


, i.e. the means my are linear expressions in 


unknown parameters yYj,..., Vp (p < n): 
m= Oy 


“iy 


ee 


of known constants. The vector vy is to be estimated 


my, 


where m= ‘m, and @ is an (nx p) matrix 


yi 
linearly in y = (: , the vector of observed values of the 


n 


process {y;}. Consider the two cases: 


(A) Xt = Eq » ©’s weakly stationary 


(B) Xt 


Let R,= (R.ft,7); t,7 = 1,...,n)) be the covariance ma- 
trix of the x;-process computed as though the €’s were 
orthogonal, and let R be the true covariance matrix of the 
Xt-process. In both cases (A) and (B) the linear un- 
biassed estimate* 


m* = (®*R, 6) o* Roy 
is shown to be asymptotically as efficient (in the sense of 
Grenander and Rosenblatt) as the Markov estimate 

my =(e*R'o) o*R ‘y 
with certain polynomial, trigonometric, and mixed 
polynomial-trigonometric regressions. A connection of 
this result to a one-dimensional linear least squares pre- 
diction problem is exhibited. 

Let F(A) be a (m x m) matrix-distribution function on 
(-7,7). Certain properties of the polynomials ¢,,(z) 
orthogonal on the unit circle w.r.t. the distribution dF(\), 
and of the “kernel polynomials” s,,(a,z) are proved, and 
applied to the linear least squares multidimensional pre- 
diction problem, to obtain an expression for the one-step 
prediction error-matrix using the “full past” of a multi- 
dimensional weakly stationary process. 

Let {x,}, t=...,-1,0,1,... be an m-dimensional 
weakly stationary process, observed for t#0. x, is to be 
interpolated linearly from observed x;. Let f() be the 
spectral density of the process. The error-matrix of 
interpolation is shown to be nonsingular iff f-*(\) exists 
for almost all and f7'(A) € L. 

Let yt = Xt + @¢m be an m-dimensional stochastic 





process observed at t =...,-1,0,1,... where xX, is 
weakly stationary, @; is of Fourier-Stieltjes type 


TT 
?. it f eitA d (a) 
-7 

u(A) being of bounded variation on (-7,7), and m is 
unknown. The infimum of the errors of linear unbiassed 
estimates (in terms of observed y’s) of m is expressed 
in terms of a matrix Hellinger integral. This result is 
applied to the interpolation problem of the last para. 


#We are assuming the existence of all the inverse 
matrices in question. 
Microfilm $2.50; Xerox $4.40. 85 pages. 


QUADRATIC VERSUS LINEAR DEPENDENCE 
OF SOLUTIONS OF CERTAIN LINEAR 
PARTIAL DIFFERENTIAL EQUATIONS 


(L. C. Card No. Mic 60-3523) 


Harry Lee Johnson, Ph.D. 
University of Minnesota, 1960 


This thesis is an attempt to obtain new criterion which 
will determine linear dependence of a family of functions. 
Families which contain, possibly, infinitely many functions 
of two or more space variables are considered, and in 
particular families which consist of solutions of some 
linear partial differential equation are studied. 

The author first considers a family F = u(x,a) of 
functions which are C™ in the space variable, x = (x,,.. 
Xm), ina domain GCR,, and which are L2 functions in 
the parameter a, which is taken to be a point in a given 
measure space M = (X, S, uu). Families of this type are 
designated by F(M,G). 

A natural extension of the classical definition of linear 
dependence which is applicable to a family F(M,G) is 
given. A second extension of the definition of linear de- 
pendence is also introduced; this is called linear depend- 
ence type II and abbreviated by L.D. II it is as follows: 

A family F(M,G) is said to be L.D. II in a domain G if 
there exists a nontrivial function f(x,@) such that 
{ £(X,a)D/u(x,a)du(a) = 0 for x €G all j, 


jitjo--- jm 


pj = 2 — , 





ax, J1 .- ax_Jm 


A quadratic form Q(u,u) = JJ a(a,8)u(xX,qa) u(x,8)du(a) 
du(8) is introduced; here a(a,8) is taken as a real, 
symmetric L.(y x uw) function. Functions are said to be 
quadratically dependent in G if Q(u,u)(x) = 0 for x eG. 
A transformation (x) is constructed from the quadratic 
form Q(u,u), which maps the Hilbert space 1” into itself; 
and a theorem (Theorem 2) is proven which gives a neces- 
sary and sufficient condition that a family F(M,G) be 
L.D. I. The proof of this theorem uses properties of 
bounded linear transformations which map one Hilbert 
space into another. 

The basic question now asked is whether or not fami- 
lies of solutions of certain linear partial differential 
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equations which are quadratically dependent would neces- 
sarily be linearly dependent, and if not what further condi- 
tions should be satisfied in order to have linear depend- 
ence. This question is investigated for solutions of 

(1) uxx - aux, - but - cu=0, (2) ux, - ute - au, - Duy - 
cu = 0, and (3) ux, + Uy, + C,Uy + Cou, = 0. 

It is found, corollary 4, that quadratic dependence does 
imply linear dependence for analytic solutions of (1) where 
a, b, and c are taken to be analytic; that is not necessarily 
true of solutions of equations (2) and (3) is exhibited by 
means of two counter examples. 

For the hyperbolic equation, (2), a theorem is proved 
which gives a necessary and sufficient condition that a 
family consisting of a finite number of solution u,; of the 
Cauchy problem 


Uxx - Utt - au, - Duy - cu = 0 


us (x,0) = £5 (x), 2 (%,0) = g(x) 


be linearly dependent. This condition is phrased in terms 
of the initial data f; and g;. 

Next, the two dimensional Laplace equation u,, + u 
= 0 is considered. It is shown that if a family of harmonic 
functions uj(x,y) is quadratically dependent, then the 
analytic functions {f; = u; + ivj}, where the {v;} are 
appropriately normalized, are linearly dependent. 

Equation 3 is also considered when c, and c, are 
constant. An equivalent complex form of equation 3 is intro- 
duced; written in normal form it is (4) q; = a q where 


© ¥ iC. az -az du , ou 


4 )» q=e = = oe 7s 


aes ax ~ ey” 


The analytic property of solutions of equation 3 is used 
to write q in the form q = V + a W where V and W are 
power series in z and z respectively having as coeffi- 
cients functions which depend on r* = zz. This enables 
the author to construct from each solution of (3) a solution 


re e+ uty - ¢,ue - c uy = 0. u* is called an 


associated solution of u. A conjugate function, v, to u is 


also constructed from u. 
Theorems similar to those found for the Laplace har- 
monic equation are proved; in essence these theorems 


state that if each of the four families {u, (x,y) \, {v; (x,y) } ‘ 
{u*(x,y)} , and {v¥(x,y)} are quadratically dependent (with 
the same quadratic form), then the solutions {u;(x,y)} of 


equation 3 are linearly dependent. 
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SOME APPLICATIONS OF INFORMATION 
THEORY AND A GENERALIZATION OF 
NORMALIZED ENTROPY 
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Information theory can be regarded as an independent 
branch of the theory of probability and mathematical sta- 
tistics. An important entity in information theory is the 
quantity “information” (or entropy). Information theory is 
concerned with generalizations and abstract formulations 
of this quantity and a study of its various properties. As 
a branch of the theory of probability and mathematical 
statistics information theory naturally finds applications 
to any probabilistic or statistical system of observations 
e.g. the field of communication theory, the theory of esti- 
mation and hypotheses testing in mathematical statistics, 
etc. 

From this point of view the results in this dissertation 
can be divided into two categories as follows: 

1. Applications: The results in Chapter 3 and Chapter 
4 are concerned with the applications of information theory 
to a) certain decision schemes and b) communication 
theory. 

In Chapter 3 two decision schemes involving transmis- 
sion through a noisy channel are compared in the following 
sense. For a test of given strength which of the two fol- 
lowing schemes requires fewer number of observations on 
the average to reach a decision? The first scheme con- 
sists of performing a sequential test for two hypotheses 
and then transmitting the decision over abinary symmetric 
channel. The second scheme consists of first transmitting 
the data over the binary symmetric channel and then 
performing the sequential test at the output of the channel. 

In Chapter 4 a criterion for “compatibility” of sources 
from the point of view of coding has been established. 
Compatibility here roughly means the ability of two 
sources to share a common code. The criterion is first 
established for sources whose successive symbols are 
statistically independent. The result is then extended to 
the case of stationary ergodic sources. 

In Chapter 2 a comparative study of certain inequalities 
which arise in the course of applying information theory to 
communication theory and the theory of estimation in 
statistics. 

2. A generalization: In Chapter 5 a generalization of 
normalized entropy of CHOVER (“On normalized entropy 
and the extensions of a positive definite function” - un- 
published work) has been made and certain properties of 
this generalization have been studied, 

Chapter 1 is of an introductory nature. Some measures 
of information (Shannon, Kullback-Leibler, and Fisher), 
their properties and interrelationships have been dis- 
cussed, 

In Chapter 6 some limitations on the results obtained 
in Chapter 2-5, and some unsolved problems have been 
stated, Microfilm $2.50; Xerox $5.00. 96 pages. 
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INTERPOLATION OF ENTIRE FUNCTIONS 
(L. C. Card No. Mic 60-3293) 


Hsi-Ching Liu, Ph.D. 
University of Cincinnati, 1960 


The theorem of Cartwright that for functions of ex- 
ponential type k <a bounded at the integers 


sup f(x) | = A(k) sup|f(n)!, n= 0, + 1, + 2,... 
coo< X< co 

has received much attention. Upper estimates for A(k) 

have been obtained by exploiting various interpolation 


formulae. Professor Macintyre gave 


1  4$2(7-k)® 


Atk) 5 1m*(7-k)) 3 





+ 277 (21-k) +s r 


Boas obtained A(k) = 2 + Boas and Schaeffer 


1 
3(7 -k) ° 
obtained A(k) £4 + 2 e log(—*,). 


Lower estimates have been made by constructing 
examples. Boas and Schaeffer obtained 


Pp 
A(k) 2 l DP cot( 5 i) 3 log )4p | . 


=~ where 
P yas 2p ~ 4p 1 | 7 | 


ie | t-k 

It is clear that A(k) tends to infinity when k ap- 
proaches 7. These known upper estimates are not accu- 
rate for small values of k and do not establish the very 
natural conjecture that A(k) tends to unity as k tends to 
zero. 

Although this dissertation does not give the exact value 
for A(k) it adds the following information: 

(i) The upper estimate for A(k) is improved so that 
its difference from the lower estimate is bounded. That is 

2 \4f om jl . 2 1 
~ log r zx |( 7 AMS 4+ = log 

(ii) A(k) tends to unity as k tends to zero. I establish 
this conjecture by using Bernstein’s theorem to reduce a 
large estimate for A(k) and iterating this argument. The 
simplest upper estimate “4 A(k) = (1 - k*/8)7?, (0 <k < 2) 
and A(k) = 2/(3 - k), .. <k<3). For small k the esti- 
mates I obtain sec(k/2) < shes) < (1 -k*’/8)"' are asymp- 
totically equivalent. 

(iii) The fundamental inequality is considered in the 


more detailed form /f(x)! = A(k,x) sup /f(n)| , where 


sintx| } 1 a. 1 
1 1 = 4x’ 5 {x} (1 - {x 





A(k,x) = 








and {x} = | x - [x]]. 


Evidently A(k,x) = 1 if x is an integer and A(k,x) < 
A(k). The estimate is symmetric with respect to 





x =n + 1/2 for all n and it attains its maximum 


2 )2 + tog 2 + tog (| 5] ++ AA] PY at 
=n +1/2. This gives an estimate for A(k), better than 
given in (i). 

(iv) If sup |f(n) | is taken over , integer values other than 
Gs, Ra, Bes oi and denoted sup* | f(n)| an inequality of 
the form |f(x) | < A*(k,x) sup*|f(n) | can be anticipated. 
Estimates for A*(k, x) are made, when NM,» Mg, Mgy -- 
reduce to the single value n= 0 or a Set of periodic points. 

This question raises other interesting problems. For 
example, if there existed a function f*(z) of type less than 
1 -k such that f*(n;) = 0 and 0< 6 < |f(n)| = M, for 
n #nj, then we could apply Cartwright’s theorem to the 
function f(z)f*(z) and obtain the required result. For what 
sequence {n;} does such a function exist? One attempt is 
to find examples of {n;} which are not periodic leads to 
the problem of the asymptotic behaviour of such functions 

co : sg2n 
as $(z)/¢(z/3), where $(z) = TJ on 


n=0 z/ 


(v) The sequence of values of functions at the integers 
are not independent. I prove that no entire function of 


exponential type k < 2(% 2+ q q’ -q) bounded at the 


integers can take the values sup|f(n)/| and -sup/f(n)! at 
two neighbouring points, p, p + q, for integers p and q. 

(vi) From a basic interpolation series other interpola- 
tion series are derived including series previously studied 
by other methods. One of them is used to obtain a bound 
for the derivative of an entire function at the integers. 
That is 


lf"(n)| 3 201 + log(—“- | + 2 
sup /f'(n)| = 2( log ot +s 


J 


This inequality is better for k near 7 than that obtained 
by the use of Bernstein’s and Cartwright’s theorems. 
(vii) For practical purposes, I represent the various 
estimates of A(k) graphically in the appendix. 
Microfilm $2.50; Xerox $3.00. 58 pages. 
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ON TWO-STAGE SAMPLING PROCEDURES 
(L. C. Card No. Mic 60-3115) 


Theodore K. Matthes, Ph.D. 
Columbia University, 1960 


In Chapter I vector observations are supposed to be 
independently distributed according to some distribution 
Fo, @¢€ 2, and we are concerned with the existence or 
nonexistence as the case may be of small confidence 
regions for a vector parameter (6) when sampling is 
restricted to various stages, usually two. First, a simple 
necessary condition is found for the existence of a single 
stage confidence region whose diameter never exceeds d., 
Next, a method of constructing two-stage bounded confi- 
dence regions is described and shown to be perfectly 
general. Using this method, one selects an appropriate 
confidence region R for @ based on the first stage and 
then determines the second sample size under the 
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supposition that 6 is covered by R. The choice of R and 
the second sample size can be made in a natural way, 
utilizing the fact that the empiric distribution function is 

a uniformly consistent estimator of the true distribution 
function. It results then, under conditions involving u(é@) 
and the distributions F,, that there exist two-stage re- 
gions for u(@) which are as good as desired with regard 
to confidence and size. On the other hand, violation of one 
of these conditions provides examples where no non-trivial 
confidence regions exist for u(@) even when sampling may 
be done in k stages, for any k, although good fully sequen- 
tial confidence regions are possible. 

In Chapter II two-stage procedures are considered in 
a decision-theoretic context. As a preliminary, a theorem 
of LeCam stating that in certain cases the closure of the 
class of Bayes procedures is essentially complete is 
generalized inasmuch as we need not make his restrictive 
assumption here that the set of second sample size choices 
be finite. In addition, it is shown how the second sample 
size as well as the terminal decision often can be based 
on relevant sufficient statistics without loss. 

When the statistical problem is left invariant under a 
group of transformations, different two-stage procedures 
are compared in terms of the maximum risk on each of 
the group orbits in the space 9. This leads to a notion of 
essential completeness which is weaker than is customary 
and has as a consequence the fact that under conditions 
the two-stage invariant procedures are essentially com- 
plete in the weaker sense, even when the two components 
of risk due to terminal decision and sampling are treated 
separately. 

The nature of the second sample size is investigated 
in the problem of estimating a normal mean with unknown 
variance when there is a squared error loss and constant 
cost per observation. Treating only invariant procedures, 
three cases of minimizing the sampling risk in various 
senses subject to boundedness restrictions on the decision 
risk are studied, with a view toward determining when 
those second sample size functions which are monotone 
functions of the first sample variance are essentially 
complete relative to the ordering among procedures in 
each case. 

Finally, when testing simple hypotheses, the question 
is posed whether or not two-stage Bayes procedures are 
optimal in the same sense as are Sequential Probability 
Ratio Tests. The result is “yes” in a rectangular testing 
problem with common end point; “no,” if the hypotheses 
specify normal distributions with the same variance. 

As a by-product of this investigation, a new proof of 
the optimality of Sequential Probability Ratio Tests was 
found and put in an appendix, a proof which depends only 
on simple continuity properties and on an elementary 
mapping theorem. 
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AN INVESTIGATION OF 
A CONJECTURE OF GOODMAN 


(L. C. Card No. Mic 60-3605) 


Malcolm Wilmor Pownall, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: G. E. Schweigert 


The conjecture of Nelson Goodman which has been 
investigated in this paper arose from material in Chapter 
X of The Structure of Appearance.’ 

Let @ be the vertex set and N the adjacency relation 
of a graph (Q, N). We assume that N is irreflexive and 
symmetric and that N connects @. The N-manor of an 
element P of @ is denoted mr P and is defined to be the 
set of all elements Q of @ suchthat N(P, Qh We as- 
sume further that N is locally finite on Q (mr P is finite 
for every P in @), that N separates @(mr P=mrQ 
implies P = Q), and that (7, N) is pair-homogeneous 
(for each pair of ordered N-pairs (P, Q) and (R, S) there 
is an N-preserving automorphism o of Q suchthat oP=R 
and oQ=S]. A reflexive and symmetric “matching” rela- 
tion M is defined on @ by M= (N UI)* where I is the 
identity relation and k a fixed positive integer. The 
M-manor of an element P of @ is denoted Mr P and is 











defined to be the set of all elements Q of @ such that 


M(P, Q). M is assumed to separate @ (Mr P= Mr Q 
implies P= Q). 

The couple (@_, M) is called an array and if the as- 
sumptions in the preceding paragraph hold, (@, M) is 
admissible. Goodman conjectures that if (2, M) is 








admissible then the adjacency relation N and the integer 
k are definable from M. 

Closely related to Goodman’s conjecture is the “group 
conjecture:” if (2, M) is an admissible array and N the 
adjacency relation, then the group of M-preserving auto- 
morphisms of @ is equal to the group of N-preserving 
automorphisms of Q. 

If P is an element of @ and @ - P is not connected 
Q is said to have P as a cut-point. Goodman’s conjecture 
and the group conjecture are verified for all admissible 
arrays having cut-points. The definition of N presented 
involves the relation of accessibility, defined as follows: 

P is accessible to Q relative to O provided either 

P = Q or there exists an M-path {P= Ao, Ai,..., An= Q} 
such that M(A;.,, Aj) & ~(M(A;_,, 0) & M(A;, 0)) (i= 1, 
2,..., mn). Simpler definitions of N from M are found for 
special subclasses of the cut-point arrays. 

The remainder of the paper is devoted to non-cut-point 
arrays. A special case (the tessellation of the plane into 
equilateral triangles) is studied through its M-automorph- 
ism group. It is shownthat N may be defined from M 
by means of this group; the group itself is examined in 
detail and found to possess only inner automorphisms. 

It is pointed out that this group theoretic procedure will 
apply in other cases. 

The last chapter deals with some special cases in- 
cluding the troublesome class of polygons. A number of 
topics for further investigation are indicated. Especially 
desirable is a complete classification of admissible arrays 
such that a definition of N can be provided for each class. 
Insofar as possible the criteria determining each class 
should be in terms of M. 
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1. Nelson Goodman, The Structure of Appearance, 
Harvard University Press, Cambridge, Massachusetts, 
1951. Microfilm $2.50; Xerox $5.80. 118 pages. 





BILATERAL BIRTH AND DEATH PROCESSES 
(L. C. Card No. Mic 60-3829) 
William Edwin Pruitt, Ph.D. 
Stanford University, 1960 


A bilateral birth and death process is a continuous 
parameter Markoff process with path functions X(t) 
taking on integer values and with stationary transition 
probabilities 


P; ; (t) = Pr{X(t+s) = j|/X(s) = i} 
satisfying the order relations 
Pe sas (t) A, t + o(t) 
Ps i (t) ms 1-(d; + Us )t + oft) 
Ps 5-1 (t) u;t + o(t) 
as t~0. The Aj,u; are positive constants which deter- 
mine the rate of transition from state i to states i+1, i-1. 


These conditions, together with a uniformity assumption 
on the order relations, lead to the differential equations 


(1) P'(t) = AP(t) = P(t)A, P(0) = I, 


where I is the identity matrix, P(t) = (Pjj(t)), i,j = 0, 
+1,+42,..., and A = (aij) with ajjis. =Ai, aig = 
“(Qi + Hi), Aj,i-1 = Wy, and a;;=0 if ji-j| >1. The 


Pjj(t} also satisfy 


(2)P;(t) 20, LD Pyft) <1, Py(s+t)= LU Py(t)Py(s). 
j=-« k=-c 


Some matrices P(t) that satisfy (1) and (2) also have the 
additional property 
(3) mi Pij(t) = 


for a suitable sequence {7,,| 
the Aj ,Uj;.- 
An integral representation of the form 


mj Pj (t) 


which is defined in terms of 


DD Jy ec QS (x)dy ga(x), 


(4) P; ; (t) - ei 
@=1 B=1 


J 


where (Q’(x), Qi(x)) is a vector polynomial system, 


orthogonal with respect to the matrix measure 
V1 (x) > (x) 
Y (x) ( \ 
Wo (x) 


Yoo (x)/ 

is obtained for all matrices P(t) satisfying (1), (2), and (3). 

The Laplace transform of the minimal solution of (1) 
and (2) is obtained in terms of the polynomials and their 
limit functions. It is seen to have the property (3). Neces- 
sary and sufficient conditions are given for this solution 
to be the unique solution of (1) and (2). The Laplace trans- 
form of the general solution is obtained for the cases 





where the solution is not unique and these solutions are 
examined for the property (3) in order to determine which 
ones have a representation expressed by (4). 

The processes are classified as ergodic, recurrent 
null, or transient in terms of the sequences {7,}, 
{1/r n™ }. Mean recurrence times are given in the ergodic 
case, and the probability of tending to plus (minus) infinity 
having started in state i is given in the transient case. 
A very strong ergodic theorem is obtained for the re- 
current case. The theorem states that 


Pi; (t) ms aj 
t= 2 Pyp(t) my 
Microfilm $2.50; Xerox $6.60. 140 pages. 


TWO SEQUENTIAL TESTS 
AGAINST CYCLIC TREND 


(L. C. Card No. Mic 60-3481) 


Helen Murray Roberts, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Professor Gottfried E, Noether 


Let the chance variables X,,X.,...,X, have the joint 
cumulative distribution F = F(x,,x.,...,X,) and assume 
that the distribution function F(x, ,x,.,...,X,) is continu- 
ous. Let 2,, be the class of all continuous cumulative 
distribution functions. Let w,, be the class of all continu- 
ous cumulative distribution functions of the form 
F(x, ,X2,.-.,Xn) = F(x,)F(x.)...F(x,). The hypothesis 
of randomness states that F(x, ,x,,...,X,) assumed to 
belong to 2,, actually belongs to w,. 

In this dissertation two sequential tests of randomness 
proposed by Noether are studied. In the first sequential 
test the alternative to randomness is characterized by a 
stochastic relation of the type X; = X;., + Uj; in the 
second sequential test the alternative is characterized by 
an irregular cyclical trend. 

The first test is based on the statistic T,, which is 
equal to the number of rank positions x,,,, may take 
given the ranks of (x:,X2,...,Xm) so as to convert 
(Z,,Z5,+-+,Zme-1) into (Z,,Z,,...,Zm) where z; = sign 
(xj4, - Xj). It is shown under the null hypothesis that 
T m is an unbiased estimate of a corresponding population 
parameter T,,, and is a biased estimate of T,,, under the 
alternative. 

The properties of T,,, under the null hypothesis are 
then examined and it is shown that T,, and T.,,, (k = 2) 
are independent. It follows from this property, by using 


m 
Hoeffding and Robbins theorem, that } log T; is 
1=1 
asymptotically normal. 
It is shown, both under the null and the alternative 
hypotheses, that this test terminates with probability one. 
By sampling some:idea is gained about the number of 
observations needed for the test to terminate under both 
hypotheses, and also about the effect of this modified test 
on the probabilities of Type I and Type II errors. 
The second sequential test is based on runs up-and- 
down. This test is described and then a modification of 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





MATHEMATICS : 917 





this test is studied. Runs of three different lengths are 
considered and the corresponding parameters determined. 
By sampling some idea is obtained about the number of 
observations needed for the modified test to terminate, 
and the effect of this test on the probabilities of Type I and 
Type Ilerrors. The first sequential test, the sequential 
run test, and the modified sequential run test are com- 
pared. Microfilm $2.50; Xerox $5.00. 100 pages. 


ON THE SOLVABILITY OF A 
SECOND ORDER LINEAR HOMOGENEOUS 
DIFFERENTIAL EQUATION 


(L. C. Card No. Mic 60-3686) 


Ruth Mabel Roberts, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Morikuni Goto 


This study was made in order to apply some of the 
results of the Galois theory for Picard-Vessiot extensions 
to some concrete class of linear homogeneous differential 
equations. The equation y" + (ax4 + bxP)y = 0 was 
chosen because a number of particular equations in this 
form are known to be solvable. 

A linear homogeneous differential equation is called 
solvable if all its solutions lie in a generalized Liouville 
extension of the differential field of its coefficients. That 
is, all its solutions are obtainable from the base field of 
coefficients by the adjunction of a finite number of inte- 
grals, exponentials of integrals, or by elements algebraic 
over the base field. 

We use two theorems from Kaplansky, An Introduction 
to Differential Algebra (Paris: 1957), to establish neces- 
sary conditions that the equation y" + (ax4 + bxP)y = 0, 
q > p 2 0, p and q integers, be solvable over the field of 
rational functions in x over the complex numbers. These 
conditions are that q = 2n, for some integers n, and that 
(n+1)/j be an integer, where p = 2n-j. 

If j= n+1 and b = /-a(n+2m), m a non-negative 
integer congruent to 0 or 1 modulo n+1, then the equation 
y" + (ax™ + bx””’)y = 0 is solvable. A solution is 








y = exp(-ax"+?/n+1)H,, ,,(a?/"x), a® = «a, 
where Hm ,n(zZ) is a generalization of the Hermitian 
polynomial H,,(z). The second independent solution can 
then be found by the classical methods for differential 
equations of second order. It is also shown that if 
(n+1)/j = 2, the equation is not solvable in the form 


e -JPH where both P and H are polynomials, except 


when n= 1. 

A further application of the method is used to show 
that the equation y" + ax?y = 0, where q may be any 
integer, is solvable if and only if q= 0, -2 or -4. 

Microfilm $2.50; Xerox $3.00. 29 pages. 





FILTERED ALGEBRAS AND REPRESENTATIONS 
OF LIE ALGEBRAS 


(L. C. Card No. Mic 60-3144) 


Ramaiyengar Sridharan, Ph.D. 
Columbia University, 1960 


Let S(L) denote the symmetric algebra of a free 
module L over a commutative ring K. The main object 
of this thesis is to find those filtered K-algebras whose 
associated graded algebras are isomorphic to S(L). Some 
such algebras are already known. In fact if 9 denotes an 
arbitrary Lie algebra on L, the “Poincaré-Witt theorem” 
asserts that the universal enveloping algebra of 4 is one 
such. It turns out that this gives ‘almost’ a general solu- 
tion of the problem. Indeed, the algebras sought are suit- 
able generalizations of the usual enveloping algebras and 
can be defined as universal objects for certain “general- 
ized representations” of Lie algebras on L. The rest of 
the thesis is devoted to a study of the cohomology of these 
algebras. Microfilm $2.50; Xerox $3.00. 54 pages. 


APPLICATIONS AND EXTENSIONS OF 
THE METHOD OF WIENER AND HOPF 
FOR THE SOLUTION OF SINGULAR AND 
NON-SINGULAR INTEGRAL AND 
INTEGRO- DIFFERENTIAL EQUATIONS 


(L. C. Card No. Mic 60-3837) 


Dale William Swann, Ph.D. 
Stanford University, 1960 


The problems examined in this dissertation are of 
several types, with the common characteristic that the 
equations specifying the unknowns hold for a restricted 
range only. The treatment of the problems is unified, 
however, by the extensive use of complex Fourier trans- 
forms, which results in functional equations involving 
analytic functions to which principles of analytic continua- 
tion are applied. This approach, pioneered by Wiener and 
Hopf ,. depended on the factorization of certain analytic 
functions by means of Cauchy’s theorem. Several new 
problems are treated by this procedure and direct tech- 
niques for characterizing the analytic functions are de- 
veloped in other cases. 

Chapter I contains results on Fourier integrals and 
complex function theory which are useful in the sequel. 

In Chapter II, the integro-differential equation 

n -_ n : 
(1) D angf (x)= a fk(x-t) D by; f") (wat, x20 
k=0 j 


0 j=0 


is studied. The kernel and unknown function are both 
assumed exponentially bounded. Two cases, (i) b, = 1, 
b; = 0, j= 0,1,...,n-1, a #0, and (ii) in addition to 
the assumptions of (i), at least one of bo,bi,...,b,_, # 9, 
are treated. Explicit formulae are derived for the solu- 
tions and simple criteria are developed that distinguish 
those problems which possess only the trivial solution, 
f(x) =0. Two examples are considered in detail. 

Chapter III is devoted primarily to two particular 
examples in which the kernel is typical of problems in 
information theory: 
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| 


(2) f(x) “1*-tl o-teat, x > 0 


(3) f{'(x) + f(x) = A | e7 Xt] ot ertyat, eee. 


0 


The interesting feature here is that the introduction of 
Fourier transforms leads to a difference equation, in- 
tractable by the factorization procedure. Direct methods 
of analytic continuation lead to complete solutions. 

The first part of Chapter IV is concerned with finding 
the bounded solution to an equation from queueing theory 

n+l x 
(4) f(x-1) = + f f(x-y)y"e dy, Sx 35 AaB 
0 

which has been solved by other methods, but suggests 
attacking the more general problem 


(5) f(x) = if k(x+1-t)f(t)dt, x > 0 


0 


for which a closed form solution is given, as well as the 
asymptotic behavior under the assumption that f(x) and 
k(x) are exponentially bounded. In conclusion, the equation 


(6) f(x) = k(x-t)f(t)dt, x > 0 


is shown to have solutions which are polynomials multi- 
plied by suitable exponentials. The factorization pro- 
cedure is utilized in treating (5) and (6). 

In Chapter V, the equation of the third kind 
(7) (1+x)f(x) = A f{ k(x-t)f(t)dt, x > 0 


0 


in which f(x) and k(x) are supposed to be exponentially 
bounded, leads in the transform plane to a first order, 
non-homogeneous ordinary differential equation. The 


special case k(x) = e— “| is treated in detail using tech- 


niques of contour integration. 
The final chapter deals with a system of two singular 
integral equations of the first kind 
g(x) = [ {kis (x-t)f, (t) + ki2(k-t)f2(t)} dt, 


0 


(8) 


h(x) f {k.,(x-t)f,(t) + k2.(x-t)f2(t)} dt 


0 


The distinctive feature here is that assumptions on the 
kernels and unknowns are so formulated that the equation 
involving the Fourier transforms holds only for almost all 
real values of the transform variable. It is shown that the 
transforms are actually analytic functions with predictable 
singularities. Conditions are developed which character- 
ize the multi-valued behavior of the transforms near the 
origin. Two examples are considered. 


1. N. Wiener and E. Hopf: “Uber eine Klasse singu- 
larer Integralgleichungen,” Sitz. Berlin Akad. Wiss., 1931. 
Microfilm $2.50; Xerox $7.80. 166 pages. 








DIMENSION, CATEGORY AND K(7,n) SPACES. 
(L. C. Card No. Mic 60-3153) 


Kalathoor Varadarajan, Ph.D. 
Columbia University, 1960 


This mainly deals with the determination of all CW 
-complexes of finite Lusternik - Schnirelmann Category, 
of the K(z, n) type for 7 abelian and n any integer > 1. 
For n= 1 by using the results of S. Eilenberg and T. 
Ganea [6], this problem of determining K(z, 1) CW -com- 
plexes of finite category reduces to one of determining all 
abelian groups of finite cohomological dimension. This is 
carried out in §1. In §2 we prove some results on the 
boundedness of Hs(7,n; Z) that are needed for the solu- 
tion of the problem with n = 2. We use here mainly 
results of H. Cartan on the determination of H,(7, n; Zp) 
and H,(7, n; Z). A brief resume of his results used here 
is given in an appendix at the end. In §3 a Theorem on 
the comparison of the length of cup-product inthe cohomol- 
ogy of a simply connected space X with coefficients ina 
field K of characteristic zero and that of 2(X) is proved. 
In § 4 we enumerate all the CW -complexes of the K(7, n) 
type, (7 abelian, n 2 1) which have finite category. 

Microfilm $2.50; Xerox $3.00. 42 pages. 


ON THE T-JACOBIAN 
(L. C. Card No. Mic 60-4141) 


Fred Wilson Weiler, Ph.D. 
The Ohio State University, 1960 


Let T be a bounded continuous transformation operat- 
ing from a bounded domain D in Euclidean n-space 
R’ into R". Assume T is essentially of bounded varia- 
tion in D. Then for D a domain in D, the algebraic 
multiplicity function yu, (x, T, D) is an L-summable 
function of x in R®. Put 


M(D) = f u(x, T, D)dL, Dc D. 


Rado and Reichelderfer term the derivative of \ .(D) ata 
point u in D (when it exists) the essential Jacobian 
J.(u, T) of T at u, i.e., 


J(u, T) = lim \,(Q,)/LQ,, 


where {Q,} is any sequence of open oriented n-cubes in 
D tending to u. 

Let 5* be the class consisting of all domains D with 
closure X D contained in D for which there exists an open 
oriented n-cube Q in R”™ such that D is a component of 
T-'Q. Let C be a maximal model continuum (m.m.c.) for 
(TC, T, D). Reichelderfer defines the T-Jacobian %(C, T) 


of T at C by 
S(C, T) = lim & .(D)/LD, CC De S*, 5TD—0O, 


whenever this limit exists. Reichelderfer has proved that 
if C is an essential m.m.c. for (TC, T, D) which does not 
intersect an exceptional set (consisting of the union of a 
set of L-measure zero and a set whose image under T is 
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of L-measure zero), then 2(C, T) exists and equals the 
product of a local index and a coefficient of magnification 
of T at C. 

Let u be a point in D which is an e.m.m.c. for 
(Tu, T, D). The purpose of the dissertation is to explore 
the relationship between the T-Jacobian &(u, T) (when it 
exists) on the one hand, and the classical Jacobian J(u, T), 
the essential Jacobian J(u, T), and the Banach Jacobian 
Jp(u, T) (when they exist) on the other. Our results 
together with Reichelderfer’s result provide a geometric 
interpretation of the Jacobians J(u, T), J.(u, T) and 
Jp(u, T). 

We introduce the concept of a T-weak total differential, 
which is analogous to the weak total differential of Rado 
and Reichelderfer. Assume the point u in D is an essen- 
tially isolated e.m.m.c. If T possesses a total differen- 
tial at u and J(u, T) #0, then T possesses a T-weak total 
differential at u. If T possesses a T-weak total differen- 
tial at u, J(u, T) #0, and &(u, T) exists, then J(u, T) = 
X(u, T). By virtue of the differential assumption, the 
linear transformation £ determined by the partial deriva- 
tives 3f;(u)/du) of the coordinate functions of T evaluated 
at u approximates T in such a way as to enforce regu- 
larity on a sequence of domains in £* tending to the 
point u. 

On the assumption that certain differential conditions 
are satisfied, we establish a number of theorems in the 





large. We use here results of Rado and Reichelderfer, 
relating J(u, T), J.(u, T) and Jp(u, T). In particular, 
if T is generalized Lipschitzian, then, apart from a set 
whose image under T is a set of L-measure zero, we have 


S(u, T) = Ju, T) = J(u, T) = Jp(u, T). 


In case T is a homeomorphism, we can dispense with 
differential assumptions. In particular, if T is a bounded 
bi-measurable homeomorphism, we use the product law 


J_(u, T)J.(Tu, T~*) = la.e. in D 


to show that 
Je(u, T) = Jp(u, T) = Su, T) ae. in D. 


We extend this result to a transformation T, which is 
(disregarding an exceptional set which is the union of a 
set of L-measure zero and a set whose image under T is 
of L-measure zero) locally a bi-measurable homeomor- 
phism. 

An example of a non-differentiable bounded bi- 
measurable homeomorphism is given. We have not been 
able to construct a differentiable transformation which is 
not locally a bi-measurable homeomorphism (apart from 
an exceptional set of the above type), but we prove a 
theorem which suggests that such a construction may be 
difficult. Microfilm $2.50; Xerox $4.00. 74 pages. 
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INVESTIGATION OF PHASE RELATIONS 
IN THE HIGH ALUMINA PORTION OF 
THE SYSTEM LIME-ALUMINA-SILICA 


(L. C. Card No. Mic 60-4085) 


Anthony Leo Gentile, Ph.D. 
The Ohio State University, 1960 


Three different versions of the mullite-corundum 
boundary in the system CaOQ-Al,0; -SiO2 appear in the 
literature. The diagram of Rankin and Wright (1915) as 
modified by Greig (1927), in which incongruent melting of 
mullite is favored, indicates an invariant point at which 
mullite, corundum, anorthite, and liquid are in equilibrium. 
Toropov and Galakhov (1951), in favoring congruent melt- 
ing of mullite, proposed an invariant point at which mullite, 
corundum, calcium hexaluminate, and liquid are in equi- 
librium. Galakhov (1958) reconfirmed the congruent 
melting of mullite but indicated an invariant point which 
agreed with that of Rankin and Wright. 

The isothermal approach, utilizing a combination of a 
modified quench technique and solid state sintering, 
seemed capable of establishing the general location of the 
mullite-corundum boundary and the proper compatibility 
relations of the crystalline phases. While this investiga- 
tion was approaching completion, Aramaki and Roy (1959) 
presented evidence essentially in agreement with that of 
Galakhov (1958). 

The results of the isothermal study in this investigation 
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indicate that the mullite-corundum boundary in the system 
CaO-Al.0; -SiO2 terminates at the invariant point at which 
mullite, corundum, anorthite, and liquid are in equilibrium. 
The location of this point at a composition of 15.6% CaO, 
36.5% Al.O;, and 47.9% SiOz at 1512°C. was reported in the 
original work of Rankin and Wright (1915). This investiga- 
tion supports this aspect of the work of Rankin and Wright 
as well as the recent work of Galakhov (1958) and Aramaki 
and Roy (1959). 

Another point in this region of the ternary system was 
in need of clarification. Filonenko and Lavrov (1949) 
inserted a field of calcium hexaluminate and located its 
invariant point with anorthite and corundum. The diagram 
of Rankin and Wright showed no such point and no field for 
calcium hexaluminate. Toropov and Galakhov (1951), while 
accepting the field of calcium hexaluminate, considered the 
invariant point to involve calcium hexaluninate, anorthite, 
and mullite, rather than calcium hexaluminate, anorthite, 
and corundum. Doubt is cast on the validity of the calcium 
hexaluminate field by the work of Langenberg and Chipman 
(1956). By omission, other investigators in the United 
States cast doubt on the stability of calcium hexaluminate. 
The present study includes a reinvestigation, by the stand- 
ard quench method and solid state sintering, of the com- 
patibility triangle anorthite-gehlenite-calcium hexalumi- 
nate. 

The results of this investigation establish calcium 
hexaluminate as a stable phase having a primary field in 
this system and indicate a revision of the corundum-calcium 
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hexaluminate boundary and of the invariant point at which 
anorthite, corundum, calcium hexaluminate, and liquid are 
in equilibrium. This invariant point is located at 28.0 + 
0.5% CaO, 39.7 + 0.5% ALO,, and 32.3 + 0.5% SiO, at 
1405 + 5°C. in contrast to the location given by Filonenko 
and Lavrov (1949) at 23.0 + 0.5% CaO, 41.0 + 0.5% Al.O; , 
and 36.0 + 0.5% SiO. at 1495 + 5°C. 

Microfilm $2.50; Xerox $4.20. 76 pages. 


HYDROTHERMAL ALTERATION AT THE 
UNITED STATES MINE, WEST MOUNTAIN 
(BINGHAM) DISTRICT, UTAH. 


(L. C. Card No. Mic 60-3380) 


James Dallas Stephens, Ph.D. 
University of Utah, 1960 


Chairman: James A. Whelan 


A study was made of the hydrothermal alteration asso- 
ciated with ore deposits of four mining districts. In each 
case the ore minerals occur as bedding replacements of 
limestone host rocks. 

Samples were collected along the strike of the forma- 
tions, beginning in sulfide mineralization and proceeding 
to apparently unaltered rock. The samples were studied 
by x-ray diffraction analysis, differential thermal analysis, 
spectrographic analysis, chemical analysis, and hydro- 
thermal experimentation. 

In only one case, at the United States mine, West 
Mountain (Bingham) district, Utah, was a correlation 
between alteration and sulfide mineralization established. 
Immediately apparent in samples from this locality was 
a progressive change in color of the alteration products. 
Samples taken in and near ore were dark green (nearly 
black), while those at a distance of approximately forty 
feet from ore were nearly white. 





Talc is found in and adjacent to ore. Adjacent to the 
talc and out from ore, phlogopite and K-feldspar are found. 
Beyond the phlogopite-K-feldspar zone, only montmoril- 
lonite is found. The montmorillonite, however, is zoned 
compositionally with an iron-aluminum variety nearest the 
sulfides, a magnesium-aluminum variety in an intermedi- 
ate position, and a high aluminum variety at the point most 
distant from sulfides examined. 

Analyses of ten samples taken at five foot intervals 
showed a distinct enrichment in Fe,0,, FeO, Al,O,, and 
K2O near the sulfides, and a less definite enrichment of 
Na2zO away from them. Spectrographic analysis of selected 
samples showed that trace amounts of molybdenum, cop- 
per, and silver increase as ore is approached, and trace 
amounts of zirconium increase away from ore. 

Differential thermal analysis was utilized in an attempt 
to determine the composition of the montmorillonites more 
fully. The results of this study were inconclusive, although 
they tended to verify the compositional zones which had 
been assigned on the basis of chemical analyses. 

Samples of montmorillonite from the magnesium - 
aluminum montmorillonite zone were treated hydrother- 
mally in an attempt to synthesize talc and mica structures. 
A material resembling a mica was formed by fixation of 
potassium in the inter-layer position of the montmoril- 
lonite. Potassium sulfate was added to the sample to pro- 
vide the inter-layer ions. A material resembling talc or 
pyrophyllite was formed by hydrothermal treatment of the 
montmorillonite without chemical additions. 

Study of the mineral phases formed led to the conclu- 
sion that the hydrothermal solutions transported an 
alumino-silicate sol which replaced the host limestone 
to form montmorillonite. The montmorillonite was further 
altered to talc and phlogopite. The high magnesium content 
of the alteration minerals--up to twenty percent MgO by 
weight--indicates that the solutions were rich in that ele- 
ment. Examination of the hydrothermal stability fields of 
the alteration minerals leads to the conclusion that the 
temperature of the solutions was between 800°C and 
250° C. Microfilm $2.50; Xerox $4.60. 89 pages. 
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AN EXPERIMENTAL STUDY OF 
INTERVAL DRILL AS IT AFFECTS 
SIGHT SINGING SKILL 


(L. C. Card No. Mic 60-2799) 


James Woodrow Barnes, Ph.D. 
Indiana University, 1960 


The primary objectives of this study were: (1) to in- 
vestigate the effect of group drill in sight singing certain 
intervals upon the ability of the individual to sight sing 
these intervals and (2) to determine the relationship or 
correlation between this ability to sight sing intervals, 
and the ability to sight sing melodies composed of these 
intervals. 

Of secondary concern to the study were: (3) the inves- 





tigation of the order of interval difficulty, and (4) whether 
the ability to sight sing intervals is of greater aid in sight 
singing modal or modulating melodies than in sight singing 
major, minor, or non-modulating melodies. Intervals 
investigated were major and minor seconds, major and 
minor thirds, perfect fourths, and perfect fifths. 
Preceding the report of the research, a survey of the 
literature is presented in which are analyzed eighteen 
experimental investigations of sight reading and sight 
singing made during the past thirty-five years. The cate- 
gories of reference for this analysis are the following: 
(1) Active Participation in sight reading other than vocal, 
(2) Passive Recognition in sight reading and (3) Sight 
Singing. Although this study dealt primarily with sight 
Singing, the analysis of experimental research in the other 
areas is presented as background material. 
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Since no criterion for evaluating interval sight singing 
was available, and the available criteria for evaluating 
melody sight singing proved inadequate for this experi- 
ment, it was necessary to develop an original Interval 
Test and Sight Singing Test. The reliability of these tests 
was determined by testing and retesting sixty music 
students from three colleges and three high schools. The 
coefficient of correlation between the test and retest 
scores was .968 for the Interval Test and .945 for the 
Sight Singing Test. Internal validity is claimed for the 
Interval Test. The validity of the Sight Singing Test was 
established by comparing the rank order of forty college 
freshman music students as determined by their scores 
on the Sight Singing Test, with the rank order of these 
same students as determined by the composite ratings of 
three theory instructors. The rank order coefficient of 
correlation was .891. 

The experimental and control groups participating in 
the experiment proper were composed of forty-six stu- 
dents enrolled in the second term freshman music theory 
class at Indiana State Teachers College during the 1958- 
1959 school year. Criteria for equating the groups were: 
(1) Percentile rank on the American Council on Education 
Psychological Examination, (2) Percentile rank on the 
Aliferis Musical Achievement Tests, and (3) Composite 
score on the Madison Interval Test and the Barnes Inter- 
val Test. 

Following approximately ten and one half hours of 
group drill in the sight singing of intervals employing the 
tachistoscope, the experimental group showed a significant 
gain over the control group in the ability to sight sing 
intervals. The experimental group also improved over the 
control group in the ability to sight sing melodies made up 
of these intervals, although less significantly. 

The order of interval difficulty was established by an 
analysis of the scores of two hundred and eight individual 
tests during which each interval was sung two thousand 
and eighty times in all. 

An analysis of the highest quartile and lowest quartile 
performances on the Sight Singing Test, seemed to indicate 
that the ability to sight sing intervals was equally helpful 
in sight singing conventional melody and unconventional 
melody. 

In conclusion, further research in five closely related 
areas is suggested. 

Microfilm $2.50; Xerox $6.80. 145 pages. 


THE HISTORY AND DEVELOPMENT OF 
THE MASTER’S DEGREE IN MUSIC 
IN THE UNITED STATES 


(L. C. Card No. Mic 60-3448) 
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Statement of the problem. The purpose of this study 
was to trace the historical development of the master’s 
degree in the field of music. An attempt was made to 
discover significant developments from the philosophies 
and practices of original master’s degrees in other fields 





and to show how music emerged to take its place among 
them. The trends and practices of existing programs, 
especially in curriculums and structures, form a major 
portion of the study. 

Methods and Procedures Employed. The historical 
approach was utilized in tracing developments from the 
Middle Ages to the twentieth century. A simple question- 
naire was sent to every school which the United States 
Office of Education listed as granting graduate degrees. 
Data were gathered from catalogs and brochures of the 
various institutions offering master’s degrees in music in 
order to determine the curriculums and structures of 
current degrees which are offered in American institu- 
tions. 

Summary. The early universities developed out of the 
apprenticeship systems of the Middle Ages. The terms 
master, doctor, and professor were all used synonymously, 
and they indicated the possession of a degree. Eventually, 
special recognition to academic achievement was given by 
conferring the Bachelor of Arts degree on those who had 
completed a prescribed course of study and who did not 
care to become “masters.” 

The study of music was included in the curriculums of 
the Greek and Roman periods, and it was kept alive during 
the Middle Ages as one of the seven liberal arts. An 
acquaintance with Boethius’ De Re Musica was a require- 
ment for the Master of Arts degree during the Middle 
Ages. It is known that the Bachelor of Music degree was 
conferred by English universities in the fifteenth century. 

The inclusion of music instruction in American col- 
leges and universities witnessed a slow, but remarkable 
development in the nineteenth century. The first decades 
of the twentieth century brought an expansion of existing 
music departments and the establishment of new ones. 
The National Association of Schools of Music was formed 
in 1924 for the purpose of setting up standards for educa- 
tion in the field of music and for the accrediting of schools 
on the basis of those standards. By 1928, member schools 
(fifty-five) had agreed on minimum requirements for the 
Bachelor of Music degree. 

During the 1920’s, some of the leading colleges and 
universities in the United States offered programs of study 
which led to the master’s degree in music. In 1929, the 
Commission on Curriculums of the National Association 
of Schools of Music recommended that the Master of Music 
degree be granted for not less than one year of work in 
residence after the conferring of the Bachelor of Music 
degree, that at least two years spent in study or practice 
in the field of music should elapse between the granting of 
the bachelor’s and the master’s degrees, and that the 
degree should be granted in the areas of applied music 
and composition. In 1933, in cooperation with the Music 
Teachers National Association, the National Association 
of Schools of Music formed a special committee to study 
the problems of graduate education in music. Recom- 
mendations were made for minimum requirements for the 
master’s degree in the areas of applied music, theory, 
composition, musicology, and music education. 

Currently, there are 185 institutions in the United 
States which offer master’s degrees in the field of music. 
There are 100 institutions which provide graduate cur- 
riculums in music which lead to the Master of Arts de- 
gree; eight institutions offer curriculums which lead to 
the Master of Fine Arts degree; thirty institutions offer 
curriculums which lead to the Master of Music Education 
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degree; five institutions offer curriculums which lead to 
the Master of Sacred Music degree; and twenty-one insti- 
tutions offer curriculums which lead to the Master of 
Science degree. 

The eleven areas of concentration in music at the 
graduate level are Applied Music, Applied Music Pedagogy, 
Theory, Composition, History and Literature, Music Edu- 
cation, Church Music, Conducting, Music Librarianship, 
Music Therapy, and Opera. Three-fourths of the degree 
programs are designed within the framework of and are 
controlled by graduate schools; only one-fourth of the 
programs are controlled by music schools, schools of 
fine arts, and other schools within colleges and univer- 
sities. 

Most institutions use conventional calendar terms, 
with a large majority favoring the semester plan. Up to 
one-fifth of the total credit hours required for graduation 
may be transferred from other schools. The average time 
limit for the completion of the degree is five or six years. 
There is no uniform practice concerning foreign language 
proficiency. Most schools require students to maintain at 
least a B average in all work undertaken for the degree. 
Approximately one-half of the institutions make a dis- 
tinction between admission to graduate study and admis- 
sion to candidacy for the degree. Terminal projects are 
required for most curriculums in the majority of schools. 

An attempt has been made to trace the historical 
developments of music as a field of graduate study. Con- 
siderable emphasis has been given to the present, and 
comparatively complete data have been set forth concern- 
ing various aspects of the master’s degree in music in 
the United States. 
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The objectives of this study were as follows: (1) to 
determine which movements in the large choral works of 
J. S. Bach are contrafacta; (2) to compare those move- 
ments with their prototypes; (3) to document changes 
which were made in the adaptation; and (4) to speculate 
on what reasons may have prompted these alterations. 

In assessing the relative value of the contrafactum and 
its prototype several aspects were considered: what type 
of parody was involved; whether the prototype was a great 
work of art; whether its textual content was similar to 
that of the later version; and whether the music fitted its 
new setting. The method of the composer was also con- 
sidered: were there many changes or was it a mechanical 
transformation; even if it was merely a “mechanical 
transformation,” was it successful? An attempt was also 
made to determine whether or not there was a symbolic 
connection between the parody and its prototype. The 
conditions under which the contrafacta were written were 
also considered. 
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To such questions, unequivocal answers were not 
always possible since clear and precise documentation 
was often unavailable. In many instances one could only 
suggest possible solutions. However, the investigation 
confirmed Schering’s thesis that, even though Bach’s 
borrowings were usually due to pressures of public per- 
formance, the contrafacta contain several aesthetic im- 
provements and reveal a high degree of artistry. Indeed, 
they may be considered the climax in the Baroque Era of 
this particular compositional technique. 

Some of the transformations provided excellent exam- 
ples of typically Bachian traits, the most common of which 
was textual and formalistic symbolism. Another notice- 
able feature was a general tendency to make the later 
setting more extensive and massive than the original 
composition. Consequently, wherever it was possible, 
Bach added new instrumental and vocal parts, increased 
the length of the later versions, augmented certain melodic 
intervals, and usually made the contrafacta more melis- 
matic than their models. In the smaller Masses, however, 
Bach tended to simplify harmonies making the later com- 
position more austere than its model. 

Although the tendency throughout the parodies was to 
improve the setting, the functional aspect still influenced 
the transformation to such a degree that a few of the 
parodies seem inferior to their prototypes. This was 
especially evident in the contrafacta sections of the 
Christmas Oratorio. Nevertheless, perhaps the most 
distinct trait in all of the contrafacta was the care with 
which Bach chose his models; inevitably the texts of both 
versions were formally similar and often a subtle sym- 
bolism in the relationship between text and music was 
preserved. 

In addition to these specific aspects, another conclusion 
can be drawn which is equally important--the need for 
further study in this area of musical research. For in- 
stance, in Bach’s own works there is still much to learn 
from his instrumental contrafacta and those in the Canta- 
tas. Moreover, a perusal of the literature revealed that 
there is a dearth of material available on the contrafactum 
as a recurring phenomenon in music history and as a 
technique employed by other composers. By filling in this 
gap, scholars might gain further insight into the work 
methods of other great masters. 

Microfilm $5.40; Xerox $19.15. 423 pages. 
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The Pixérécourt Manuscript contains 170 compositions, 
and is thus the largest extant late-fifteenth-century chan- 
sonnier. It seems to have been written c. 1500, probably 
in Italy, as many of the French texts are quite corrupt, 
whereas most of the Italian texts are reasonably free from 
corruption. 
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The manuscript was formerly owned by the librettist 
of opéras-comiques, René-Charles Guilbert de Pixéré- 
court (1773-1844) and later (probably upon the death of 
Pixérécourt) became the property of the Bibliotheque 
Nationale in Paris, where it still remains. 

In all, the manuscript consists of two hundred three 
parchment folios, one hundred ninety-eight of which con- 
tain music. Folio eighty-three (according to the original 
pagination) is missing; thus, two compositions are frag- 
mentary. The manuscript is beautifully illuminated, 
particularly the first composition, an anonymous “song- 
motet,” O pulcerrima mulierum (ff. lv-3r). 

The music is arranged in choir-book form, on sets of 
facing pages. One hundred forty-six of the compositions 
have three voices and twenty-four have four voices. White 
mensural notation is employed throughout. Nearly all of 
the music is readable. Tempus imperfectum diminutum (¢) 
is by far the most frequent time signature, being used 
exclusively for ninety-five of the pieces. 














Twenty-two compositions are attributed to “Busnoys,” 
eight to “Caron,” and three to Ockeghem (spelled 
“Ochghen,” “J. Ochghen,” and “J. Okeghen” in the source). 
“L. Compere,” “Cornago,” “Duffay,” “Morton,” and 
“B. Ycart” are each represented by one composition. 

One hundred forty-four compositions have French 
texts, nineteen have Italian texts, three have Spanish texts, 
two have latin texts, one has a Flemish text, and one is 
entirely textless. 

Among the French compositions, through-composed 
pieces and rondeaux are by far the most frequent. Among 
the compositions with Italian texts, nine pieces are essen- 
tially in the French musical style, whereas the remaining 
ten pieces are essentially in the native Italian style and 
are thus closely related to the frottola. 

Microfilm $9.35; Xerox $33.30. 739 pages. 
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THE USE OF SCIENTIFIC LANGUAGE IN 
THE VALIDATION OF RELIGIOUS DISCOURSE 
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University of Minnesota, 1960 


Adviser: Paul L. Holmer 


One of the most persistent controversies of our time is 
between the scientific view of the world and the religious. 
Broadly speaking, the attempts to resolve this controversy 
take two forms. The first is that scientific and religious 
claims to knowledge of reality are not antithetical, and are 
perhaps even complementary. The second attempts a 
reconciliation by means of an approach to religious thought 
through the medium of the natural sciences. In its ex- 
treme form, this latter view may attempt a reconstruction 
of the metaphysical foundations of either scientific or 
religious thought or both. This thesis essays an examina- 
tion of some representative adherents of these two general 
points of view. 

Beginning with some of the alternative conceptions of 
metaphysics, the thesis traces the development of various 
world views through the atomism of Democritus, the 
teleological view of Aristotle, and the phenomenalism of 
Kant to the present, dominated by non-Euclidean geome- 
tries and the theory of relativity. These are seen as 
forming the context in which contemporary discussion of 
the relations of science and religion takes place. Simi- 
larly, such discussion must recognize the contemporary 
attack on scientific and religious language, here repre- 
sented by Auguste Comte, Hans Reichenbach, A. J. Ayer, 
and, from the theological standpoint, Rudolf Bultmann. 

One way to reconcile the claims of science and religion 
is to show that they are not as different as is commonly 
supposed. This view is represented by H. K. Schilling’s 





suggestion that science and religion alike depend on pre- 
suppositions, and share the double, reciprocal character 
of a response to reality and subsequent reflection about 
that response. But what grounds might there be for pre- 
ferring one set of presuppositions rather than another? 
One possibility is that there are none. Another, repre- 
sented by C. A. Coulson, is that the religious view affords 
a better opportunity for synthesizing all of the various 
areas of experience than does any particular scientific 
discipline. Yet another suggestion is Maritain’s, who 
offers an interpretation of the Thomistic “Ways” to God, 
based on empirical facts and a willingness to grant cre- 
dence to a pre-philosophic, intuitive awareness of the 
reality of God. Apart from claims to a priori intuition, 
there remains the possibility that the ground of religious 
faith lies in one’s own subjectivity. Some variations in 
this point of view are represented by R. M. Hare, Basil 
Mitchell, and L M. Crombie. 

This thesis also deals with Karl Heim’s attempt to 
provide an Ursprung for scientific and religious thought. 
Heim’s purpose is to return the concept of God to its 
former status as the one, true Absolute. This can be done, 
he maintains, only if the pseudo-absolutes of classical, 
mechanistic science are repudiated, and science and re- 
ligion alike adapt themselves to thought in terms of supra 
polar space, the space of confrontation of personal selves. 
Although Heim’s work exhibits a great deal of competence 
in scientific and theological thought, the author neverthe- 
less concludes that, as a whole, the argument is not ac- 
ceptable. It suffers from several particular defects, but 
perhaps the most fundamental objections are directed to 
the type of undertaking proposed by Heim. He does not 
consider the possibility that his purpose--returning 
religious discourse to a position of intellectual respecta- 
bility--does not require a metaphysical answer, or that he 
might better have spent his effort in trying to determine 
the proper rules of use of religious and/or scientific 
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language. The general conclusion to which the thesis 
leads, then, is that a new Ursprung for scientific and re- 
ligious discourse cannot provide any information about 
reality. At best it can only help to make human experience 
more meaningful, coherent, and understandable. 

Microfilm $4.50; Xerox $15.75. 350 pages. 


DOCTRINE AND BELIEF IN POETRY 
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University of Minnesota, 1960 


The problem of doctrine and belief in poetry has 
plagued literary critics ever since I. A. Richards first 
isolated it over three decades ago. The problem is com- 
posed of a complex of questions. The most outstanding 
question is whether or not the presence of beliefs in poems 
has an effect upon the reading of those poems especially 
when a reader does not hold some or all of those beliefs. 

I attempt to solve the problem. 

First, I formulate as clearly as possible what, pre- 
cisely, the critics have taken the problem to be and what 
questions the problem involves. Second, I examine all of 
the logically possible solutions to the problem, and I argue 
that not one of them is entirely satisfactory. These solu- 
tions raise one or the other of two problems closely 
related to the problem of belief--the problem of truth in 
poetry and the problem of significance in poetry. A satis- 
factory solution would raise neither of these two problems. 
I assume that at least one conceptual error has caused the 
problem; for any genuine proodlem must have one possible 
solution, and the only hope for a satisfactory solution lies 
in assuming a conceptual error is involved and then 
finding it. 

Third, I examine some aspects of the nature of belief, 
and I thoroughly examine the role of beliefs in poetry. 

I then claim to find the source of the difficulty in the 
omission of the poet as a factor in the meaning of poetry. 
Once the poet has been restored as a factor in the meaning 
of poetry, the reader has opened to him various ways to 
take what is being said in a poem with regard to beliefs; 
the poet may have various reasons for saying what he does 
with regard to beliefs. The poet may also have various 
reasons for expressing his own beliefs in a poem, and 
none of these must be to claim that what he believes is 
true. Of course, if a poet wants to raise the question of 
truth in his work, a genuine problem of belief could arise. 
But then it would be appropriate to ask whether or not this 
kind of work is poetry. By asking why expressions of 
belief occur in each case, the usual puzzles over belief in 
poetry are eliminated. Those who claim that this is based 
upon a fallacy deprive themselves of this avenue of escape. 

Finally, I argue that the reader who holds certain 
beliefs is not necessarily more capable of understanding 
or even of enjoying a poem which involves his beliefs than 
the reader who does not hold those beliefs. Whether or 
not a reader shares the beliefs in a poem, he can still be 
interested in what the poet says; both believer and non- 
believer must understand what the poet says. The believer 
may have information which helps him to understand the 
poet, but the information he has is not in principle unavail- 


the number of manusc ript pages in the d 


inches, 4-1/2 cents per page 


Enlar rements 5—] 2 x 8&-] 





able to the non-believer. The believer may have feelings 
like those of the poet because he shares the beliefs of the 
poet, but this is different from understanding the feelings. 
Understanding is achieved linguistically in poetry, and so 
the non-believer who knows the language and who has the 
necessary information can understand even the feelings of 
one who holds beliefs incompatible with his. + 
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The present study is an attempt to analyze in some 
detail some arguments in the second part of Plato’s 
Parmenides; then to consider, in so far as they are rele- 
vant to these arguments, some passages in Aristotle’s 
Physica. The assumption upon which the study is carried 
out is that Plato neither considered all the arguments in 
the dialogue as valid nor as sophistical. On the contrary, 
in order to preserve the symmetry and exhaustiveness of 
the various hypotheses, he employed whatever arguments 
he had at hand to prove the contradictory conclusions. 

The second part of the Parmenides is a dialectical 
exercise in which the reader is supposed to detect the 
logical character of the arguments employed. I agree with 
the “gymnastic” interpretation of the Parmenides pre- 
sented by Grote, Robinson, and Ross, in so far as it 
considers the second part of the dialogue to be primarily 
methodological. Various other interpretations of the 
Parmenides are examined, and a plea is iaade for a care- 
ful analysis of the specific arguments that Plato uses as 
the only means by which we can ultimately determine the 
true character of the Parmenides. 

Criticisms of Eleatic monism are found at Parmenides 
142b-d and are compared with those in the Sophist (244-45) 
and Aristotle’s Physica 1.3. The fifth hypothesis contains 
some interesting suggestions concerning Plato’s criticism 
of Parmenides’ doctrine of non-being. Other arguments 
of the Parmenides have been adapted from the younger 
Eleatics, Melissus and Zeno. Plato criticizes Zeno’s use 
of the principle of non-contradiction, in the Parmenides 
and elsewhere, and bases his general solution to Zeno’s 
puzzles upon this. He nevertheless makes use of the 
reasoning that Zeno displayed in the Flying Arrow and 
the Dichotomy. 

Plato was developing a terminology and a conceptual 
framework with which a philosopher could intelligibly dis- 
cuss the problems of motion and change. At Parmenides 
138c and Theaetetus 181c, Plato distinguished change of 
place from alteration. In other passages (Parm. 155e sqq. 
and Laws 893c sqq.) he further differentiates the kinds of 
change, arriving at a list not essentially different from 
Aristotle’s in Physica 5.1. 

The temporal predicates attributed to the one in the 
Parmenides present a unique problem in interpretation. 
An interpretation of these arguments is given that makes 
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some valid and other fallacious, and at the same time 
presents a plausible explanation of Plato’s motivation for 
using the arguments that he does. Plato’s demonstration 
that the beginning of a motion must not be in time (156c-e) 
introduces the notion of an instant that foreshadows 
Aristotle’s doctrine of the ‘now’ in the Physica. 

Zeno’s greatest influence was felt by the philosophers 
and mathematicians in connection with the concepts of 
infinity and continuity. Plato’s use of infinite regress 
arguments at 158b-c, 164c-165c, and 142d-143a betrays 
a Zenonian heritage. Aristotle developed the theory of the 
infinite and the continuous further than any other Greek 
philosopher, but he also shies away from an actual infinite 
because he has been frightened by Zeno. 

The treatment of the concepts of similarity, identity, 
and equality in the second part of the Parmenides also 
supports my conjecture as to the nature of the dialogue. 
Plato realized and defended correctly the deduction from 
his definition of ‘like’ (Parm. 139e) that everything is like 
everything else (147c). On the other hand, he strained to 
give a proof for the patently false statement that some- 
thing is not identical with itself (139d). 
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The dissertation examines Bentham’s utilitarian theory 
as a method for making social decisions. Given that social 
good is a function of individual good, the study attempts to 
answer two questions: (1) How are social decisions to be 
reached if we presume to know what is good for each indi- 
vidual? (2) Is there a way of determining individual good 
which lends itself to a solution of the social decision 
question? 

If Bentham’s method is adequate, it must arrange 
alternative social states in a weak ordering where the 
ordering is a function of any possible pattern of individual 
goods. Bentham’s method does not appear to satisfy this 
condition when good is identified with pleasure. Many have 
viewed the hedonistic calculus--the central mechanism of 
the method--as inapplicable. However, criticisms of the 
calculus have either been vituperative or have been based 
on misconceptions of measurement. Thus, the novel ele- 
ment in the present study is not the view that Bentham’s 
method, construed hedonistically, is inadequate, but the 
reasons offered in support of this conclusion. 

Some of the issues discussed--which are partly de- 
pendent upon recently available materials concerning the 
calculus--suggest an adequate social decision method 
which answers Bentham’s purposes. This requires a 
liberalizing of the concept of pleasure. Pleasure, in 
Bentham’s theory can be interpreted as representing value 
where value is construed as a function of want or desire. 
It is also partly due to advances in our understanding of 
the measurement of subjective states. 

Main features of the analysis are as follows. If we are 
to rank social states in accordance with the greatest hap- 





piness principle, we can obtain only a partial ordering of 
the set of all possible social states. For two states, 

A and B, are incomparable where more happiness is found 
in A than in B and more people are affected by happiness 
in B than in A. However, notwithstanding Bentham’s 
professed acceptance of the principle, he intended social 
states to be ranked according to their total output of 
happiness alone. 

Only intensity, duration, degree of certainty, and extent 
are essential to the calculus. The numerical product of 
intensity and duration of hedonic feelings represents their 
magnitudes. The product of these magnitudes and the 
probability of their occurrences represent the utility or 
goodness of the occurrences. And the sum of the indi- 
vidual utilities represent the goodness of the social states 
to which these utilities apply. 

What is required is a natural unit of measurement 
which permits intra-personal and inter-personal com- 
parisons of hedonic experiences. Neither the suggestion 
intimated by Bentham that we treat a just noticeable dif- 
ference (jnd) in pleasure or pain as the natural unit, nor 
his proposal that we treat money as such a unit is accept- 
able. However, the required measurement of subjective 
states is feasible if one possesses only a natural unit. 
Such measurement is empirically applicable if utility is 
interpreted in terms of preference, and one can employ 
the notion of jnd as the natural unit of preferences. 
Recent investigations into the measurement of subjective 
magnitudes suggest that the jnd can so be employed. 

Bentham sometimes speaks of values as if he has 
preferences in mind. His assumption that preferences 
are determined by pleasure and pain is not crucial, since 
value and preference may be viewed as co-dependent 
however the latter is determined. Thus, by combining 
preference analysis with the jnd as the natural unit, it 
appears possible to generate quantitative information 
which satisfies Bentham’s scheme and formal require- 
ments for an adequate social decision method. 
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Morris Grossman, Ph.D. 
Columbia University, 1960 


Criticism of Santayana has tended to be of two types. 
Either it has been analytical--concerned with consistency, 
coherence and systematic order; or it has been literary-- 
concerned with the poetic and imaginative powers with 
which Santayana expressed himself. This study attempts 
to show the ways in which these aspects of Santayana’s 
achievement, his dialectical skill and his dramatic art, 
are brought together and intermingled. Santayana’s prose 
is seen not as a container or gloss within which his mes- 
sage is carried but as part and parcel of the way he dealt 
with philosophical problems. 

These problems are taken up with the help of unpub- 
lished manuscripts, now part of a collection in the Co- 
lumbia University Library. In these “works in progress” 
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we can see Santayana wrestling with some of his concepts 
in their first formation. We can follow even more closely 
than in the finished writings the tensions that obtained 
between strivings toward clarity and consistency of out- 
look on the one hand, and diversity of expression on the 
other. We can trace the pressures that inclined Santayana 
sometimes to the dialectic which streamlined and elimi- 
nated, sometimes to the drama which sustained and 
juxtaposed. 

The interplay of drama and dialectic is surveyed as 
follows. 

Chapter II explores Santayana’s notions of the psyche 
and the unconscious through the specific avenue of his 
interest in Freud and the psychologists. 

Chapter III does the same for the concepts of spirit and 
consciousness via Santayana’s interest in Indian writings. 
Chapter IV is a review of manuscript material with 

respect to the radical alternatives which Santayana faced 
in his speculations on religion. Among the manuscripts 
are a great many “Notes on Protestantism.” The problem 
of scriptural interpretation is dealt with in “Inspiration 
and the Failure of New Testament Criticism.” The manu- 
scripts “The Philosophy of Thule” and “On Immortality” 
also turn on other worldly interests and display Santayana’s 
conflicting voices. 

With the groundwork thus established, Chapter V veers 
away from textual explication for a closer examination of 
the relationship between drama and dialectic. Specific 
literary devices like irony, dialogue and soliloquy are 
discussed. There is an attempt to develop criteria for 
the legitimate employment of these devices and techniques, 
to consider their uses and abuses, and to square them with 
Santayana’s expressed philosophical aims. Those aims 
are considered with reference to Santayana’s avowed 
methodology and his notion of philosophic orthodoxy. It is 
no coincidence that Santayana’s conception of philosophical 
orthodoxy bears some resemblance to that fusion of drama 
and dialectic in terms of which the critical estimate is 
here made. 

The manuscripts dealt with--and they constitute the 
bulk of the raw, sketchy and difficult-to-decipher first 
drafts that make up the Columbia collection--are incorpo- 
rated as typescripts in the Appendix to this study. 

Microfilm $3.80; Xerox $13.30. 293 pages. 


THE INFLUENCE OF HEIDEGGER 
IN LATIN-AMERICAN PHILOSOPHY 


(L. C. Card No. Mic 60-3451) 


John Lawrence Groves, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Professor Peter A, Bertocci 


The purpose of this investigation is to determine the 
nature and extent of the influence of Martin Heidegger in 
contemporary Latin-American philosophy. Part I is an 
exposition of Heidegger’s philosophy. Part II is a survey 
of his influence in selected Latin-American thinkers. 

The aim of Sein und Zeit (1927) is a universal phe- 
nomenological ontology, by means of a concrete elabora- 
tion of the problem of being. The method is a combination 
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of phenomenological analysis and hermeneutical interpre- 
tation. Ontology, or the question about being, is approached 
through fundamental ontology, or the analysis of personal 
existence. This existential analysis shows man as being- 
in-the-world, being-with-others, and being-unto-death. 
Man’s being is care, and the meaning of care is finite 
temporality. An important projected section of Sein und 
Zeit has not been published. 

In lesser works, Heidegger examines such themes as 
the nature of truth, the nature of ground (reason, cause), 
metaphysics, aesthetics, nothing, freedom, and interpre- 
tations of other philosophers. He attempts to go beyond 
conceptual thought to truth, as the openness of personal 
existence to being. The principle of ground (reason, 
cause), is itself without ground. Traditional metaphysics 
has been dominated by logic, and is to be surpassed. 
Heidegger sees his philosophy in contrast to what he calls 
Hegel’s “Onto-Theo-Logical Conception of Metaphysics.” 

Heidegger’s philosophy is unfinished; his emphasis 
is upon questions rather than answers. Much controversy 
has arisen over the correct interpretation of his thought. 
He opposes most characterizations of it, such as existen- 
tialism, humanism, atheism, irrationalism, negativism, 
and subjectivism. 

Part II of the dissertation begins with a description of 
the introduction of Heidegger’s philosophy to LatinAmerica 
in translations and expository works. Philosophers from 
Spain, seeking refuge after the Spanish Civil War, helped 
to make contemporary European philosophies known in 
Latin America. German phenomenology, including Hei- 
degger, is a significant contemporary trend. 

Critical evaluation of Heidegger’s thought is examined 
in several Latin-American thinkers. For example, 
Alejandro Korn found in Heidegger’s capitulation to 
Nazism an indication that his philosophy was barren of 
values. José Vasconcelos objects to the “tangle” of phe- 
nomenological analyses. Antonio Caso calls the array of 
negative sentiments a “let-down” philosophy, suitable for 
the aftermath of war. Francisco Romero finds truth in 
Heidegger’s temporalism, but opposes pure process 
without structure and the subordination of rational thought 
to a “handling” comprehension of utensils. Oswaldo 
Robles and Antonio Gomez Robledo, representative Neo- 
Thomists, find in Heidegger’s ultimate questioning a 
challenge to “perennial” philosophy. Samuel Ramos finds 
that Heidegger’s novel terminology contains some common- 
place truths, which Ramos uses as axiomatic bases for his 
philosophical anthropology or new humanism. 

Heidegger’s students and followers in Latin America 
accept his philosophy as existentialism, despite objections 
to that term. Alberto Wagner de Reyna emphasizes the 
personalistic aspect of fundamental ontology in the ap- 
proach to ontology, and seeks to accommodate Heidegger’s 
ideas in a Neo-Scholastic position. Carlos Astrada 
stresses subjectivism, humanism, finitism, and imma- 
nence (this world only) in Heidegger. Carlos Alberto Erro 
found in Heidegger’s thought a philosophical formulation 
of Kierkegaard’s anxious, anguished thinking. J. Salas 
Subirat uses existentialism as an argument against theo- 
logical authoritarianism and in favor of atheistic human- 
ism. Lorenzo Carnelli attempts to establish a philosophy 
of Right upon Heidegger’s subjectivistic temporalism, in 
opposition to fixed forms. Leopoldo Zea and the Hyperion 
Philosophical Group in Mexico find challenge in existen- 
tialist questions but noadequate answers in existentialism. 
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Zea is more indebted to Samuel Ramos and other Mexican 
thinkers than to Heidegger. Other members of the Hy- 
perion Group follow Sartre and Marcel more than Heideg- 
ger. Edmundo O’Gorman, in his theory of the science of 
history, uses Heidegger’s concept of authentic, subjective 
responsibility, in opposition to history as an objective, 
disinterested science. 

The climate of philosophy in Latin America is per- 
meated by the tension between dogmatic system and free 
inquiry. There has been much talk about Heidegger and 
much curiosity about his views, but leading thinkers are 
not following Heidegger. Two conclusions of the disserta- 
tion are as follows: The major influence of Heidegger’s 
philosophy in Latin America is its usefulness in challeng- 
ing “perennial” philosophy and other systematic positions. 
The writer found little significant influence of Heidegger 
at present in the formation of a constructive system. 

Microfilm $6.85; Xerox $24.30. 537 pages. 


REALISM IN THE PHILOSOPHY OF 
ORESTES A. BROWNSON. 


(L. C. Card No. Mic 60-3452) 
William John Haggerty, Jr., Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Professor Richard M, Millard 


The primary purpose of this dissertation is to explicate 
and assess the realistic elements in the philosophical 
position of Orestes A. Brownson. From a critical view- 
point, Brownson disavows one of the main trends of modern 
philosophy from Descartes onward. His fundamental 


conviction is that there are three chief factors which have 
vitiated the great bulk of modern philosophy: first, the 
tendency to treat the question of method before that of 
principles; second, relative to method itself, the tendency 
to employ what Brownson labels the method of “exclusive 
psychology;” third, the consequent tendency of sucha 
method toward an epistemological idealism, according to 
which the idea or mental representation is the direct and 
immediate object of conscious awareness. 

While Brownson disavows the general trend of modern 
philosophy, his attack, more specifically, is directed 
against Descartes, regarded as the major representative 
of the method of “exclusive psychology,” and against Locke 
taken as representative of the sensistic approach in phi- 
losophy. Finally, he directs his attack upon the German 
philosophers in general, and Kant in particular, although 
he does accept in substance at least, the Kantian thesis 
that there are certain pre-empirical elements in the 
knowledge situation. However, Brownson’s claim is that 
though pre-empirical they none the less have an objective 
status. In the last analysis, Brownson’s rejection of the 
positions of the aforementioned philosophers is due to his 
conviction that their respective positions logically, if not 
psychologically, culminate in skepticism. 

Brownson further castigates the respective epistemo- 
logical tenets of both Aristotle and St. Thomas in certain 
areas, since in his tenets, both are guilty, at times, of 
considering knowledge as representative. This is an 
epistemological position which is, in Brownson’s view, 
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ultimately incapable of establishing the existence of any 
sort of reality independent of the conscious ego. 

Brownson’s epistemic position is itself an intuitionism, 
which he ultimately grounds on three fundamental convic- 
tions. First, in the knowledge situation the mind has some 
sort of intuition of the universal and necessary and that 
this universal and necessary is identical with God. How- 
ever, this identity is discovered only as a result of reason- 
ing or reflection. Second, the primary human intuition is 
of the judgment that “Being creates existences.” This 
judgment, according to Brownson, represents not only the 
actual ontological relation of things but is likewise logi- 
cally, though not psychologically, prior to all other human 
judgments. Third, in the knowledge situation the mind is 
in direct contact with its object and not with its repre- 
sentation or vicarious image, with only the “lumen Dei” 
serving the function of the light which renders the intellect 
actually intelligent and the object actually intelligible. 

Of importance in an integrated consideration of Brown- 
son’s realistic outlook is his conception of the relation of 
faith and reason. Although denying the legitimacy of 
authority in philosophical matters, he nonetheless refuses 
to isolate and compartmentalize philosophy. While reject- 
ing the title “Christian Philosophy,” Brownson is never- 
theless convinced that no sound philosophy can be con- 
structed apart from the Christian revelation, and that in 
consequence philosophy is not worthy of confidence when 
studied alone as a separate and independent science. 

Brownson’s intuitionistic views manifest certain funda- 
mental weaknesses. For example, the attempt to account 
for error in terms of what we “infer from our thought” 
leaves much to be desired both in clarity and in adequate 
specification. Further, although opposed to Pantheism and 
Ontologism, Brownson is at times so close to one or the 
other of these that it is highly questionable whether he 
ever logically escaped these positions. 

Microfilm $3.30; Xerox $11.50. 253 pages. 


THE METHODOLOGICAL PRINCIPLES 
OF SIR ISAAC NEWTON 


(L. C. Card No. Mic 60-3682) 


Margula Rabinowitz, Ph.D. 
University of Pennsylvania, 1960 
Supervisor: Paul Schrecker 
Newton’s pronouncements on method, his views on the 
relation between science and the world to which it applies, 
and the kinds of methodological distinctions which he 
applies within the Principia and the Opticks, as well as 
his system of rational mechanics, are crucial for the 
understanding of modern philosophy and science. Yet 
these are more often misunderstood than clarified. An 
analysis of Newton’s major works, papers, and letters 
reveals much conscious grappling with many elusive prob- 
lems, for example, the justification of the use of certain 
concepts in science and the status of laws and causality. 
The attempts at their solution found in Newton merit de- 
tailed consideration and pose serious problems. For 
Newton is not always clear about what he is doing, and his 
language is not often precise. Where Newton’s writings 
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are vague, it was found that an examination of the works of 
his scientific predecessors often sufficed for clarification; 
there was no need to appeal to any philosophical ancestors. 
This provided additional evidence for the non-metaphysical 
character of Newton’s methodological principles. For 
Newton allows of other modes of description than the 
scientific. 

For Newton, the world is accessible to scientific analy- 
sis and description only insofar as mathematics, especially 
geometry, is applicable to it. Phenomena which can be 
analyzed and synthesized in a geometrical way are thereby 
explained, and often determined. The geometrical repre- 
sentation of non-geometrical quantities is a cardinal 
feature of Newton’s method. The introduction of mathe- 
matical time further enables Newton to maintain his 
distinction between the mathematicai and the physical. 
Relations mathematically determined must first be applied 
to events, and this reveals nothing about the physical 
nature or causes of events. Newton maintains a sharp 
distinction between description in terms of mathematical 
laws and explanations in terms of underlying mechanisms, 
which he terms hypotheses. Newton’s use of these and 
other distinctions is examined in specific cases. The 
Principia and most of the Opticks are instances of mathe- 
matical theories; the aether hypothesis is investigated as 
an example of Newton’s speculative activity. 

Analysis of the method of the Principia shows that the 
definitions are largely presystematic in character, while 
the laws of motion have a primarily systematic status as 
to their use within a deductive system and their justifica- 
tion. Newton’s remarks on time, space and motion are 
confined to scholia, having no intrinsic bearing on the 
development of the system. Newton merely marks dis- 
tinctions which are required in a scheme in which a 
distinction is made between a theory and its application. 
Problems of interpreting a rational mechanics involving 
mathematical forces and mass points are dealt with ina 
section on the System of the World. The status and justifi- 
cation of gravitation are discussed, and the theory as 
applied to comets is considered as an example of how 
theories may be used to determine as well as explain the 
phenomena to which it is applied. 

Several problems connected with the relation between 
theory and experiment receive serious consideration by 
Newton. For example, there is a distinction to be made 
between experiments from which inferences can justifiably 
be made and other experiments. Development of a scien- 
tific language suitable for both description of experiments 
and for theoretical purposes, yet ontologically neutral, 
poses other problems. Newton’s persistent efforts to 
refrain from certain ontological commitments can be seen 
in the strictly theoretical role of atoms in the Principia, 
and their crudely empirical status in the Opticks. 

The final chapters argue the independence of Newton’s 
views from any metaphysical position. Newton is shown 
to maintain a sharp separation between natural philosophy 
and religion, and he does not have God as foundation for 
his science. A discussion of the Leibniz-Clarke Corre- 
spondence reveals the divergence of Clarke’s views from 
those of Newton, and the irrelevance of Leibniz’ criticisms 
for Newton’s methods and achievements. 

Microfilm $3.50; Xerox $12.40. 271 pages. 








HEIDEGGER AS CRITIC OF WESTERN THINKING 
(L. C. Card No. Mic 60-2839) 


Thomas Rukavina, Ph.D. 
Indiana University, 1960 


In this dissertation an effort has been made to piece 
together and clarify Martin Heidegger’s scattered views 
on the history of Western thinking. Since these views are 
an organic part of his philosophy of Being, we sought first 
to give an account of what his philosophy of Being is. Here 
the stress has been laid on the reasons behind Heidegger’s 
distinction between the being of reality and reality; and to 
make this distinction clear we have resorted to Heideg- 
ger’s new conception of truth as the act of “uncovering.” 

In Chapter II we have attempted to deal with Heideg- 
ger’s method of interpreting Western thinking. To Heideg- 
ger, philosophy is one of many human activities, but one 
which enjoys the particular advantage that in it the condi- 
tions of man’s existence are reflected in a peculiarly 
striking manner. Hence, Heidegger has advanced an 
entirely novel method of interpreting the history of West- 
ern philosophy, which will serve to manifest in the writ- 
ings and ideas of Western thinkers the very orientation 
and destiny of human existence in the West. 

Following this discussion of Heidegger’s method, we 
have undertaken to present his actual views on early 
Greek thinking. In his eyes what is distinctive about 
Heraclitus and Parmenides is that they still have a sense 
of the basic unity of man and being, recognizing nonethe- 
less the pre-eminence within this unity of the element of 
being. 

In contrast to these early thinkers and their recognition 
of the pre-eminence of being, Plato’s philosophy marks 
the emergence of subjectivity and the stress on man as 
the source of the being of reality. With his doctrine of 
ideas Plato in fact brought about a restriction of the full 
power of being. Being is confined to those aspects of 
reality which agree with the nature of ideas. Since the 
nature of ideas is determined in an a priori way, man thus 
became for Plato the arbiter of the being of reality. 

The last Chapter deals with Heidegger’s interpretation 
of the rest of Western thinking. In this later development, 
“subjectivity” and the pre-eminence of man over being 
worked themselves out in all their implications. Des- 
cartes’ and Nietzsche’s philosophies are the most explicit 
forms of this subjectivity. With Descartes reality is 
reduced to objectivity, and therefore the objects are the 
projects and products of the subject. Nietzsche took over 
these assumptions and reduced being to a value, and thus 
to something entirely dependent on man and his will. 

Finally, we have tried to bring out how in Heidegger’s 
eyes this progressive oblivion and rejection of being in 
the course of Western thinking has culminated in nothing 
less than in the emergence of the modern world of tech- 
nology and man’s profound dissatisfaction with his place 
in this world. Microfilm $3.50; Xerox $12.15. 270 pages. 
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AN EXAMINATION OF ATTEMPTS 
TO FIND INCORRIGIBLE KNOWLEDGE 


(L. C. Card No. Mic 60-3833) 


Frederick Adrian Siegler, Ph.D. 
Stanford University, 1960 


In Part I, Iam concerned with the philosophical re- 
quirement that knowledge be both incorrigible and a claim 
about what exists. I examine Descartes’ and Berkeley’s 
search for instances of knowledge (incorrigible claims). 
According to Descartes and Berkeley, ordinary claims 
have certain deficiencies, for although they are claims 
about what exists, they are not incorrigible. 

In chapter i, I consider Descartes’ candidates for 
incorrigible claims--“doubting” and “thinking.” I try to 
show that in some contexts I can doubt that I doubt, and 
that in contexts in which it does not make sense for me to 
doubt that I doubt, it is not because I know that I doubt, 
but because nothing at all has been claimed which could be 
doubted, and nothing at all has been claimed which could 
be known. This is because nothing at all has been claimed. 
I then examine “thinking” as a candidate for an incorrigible 
claim, and my conclusions are similar to those about 
“doubting.” 

In chapter ii, I consider Berkeley’s suggestion that if 
we confine ourselves to “ideas” which “exist only in the 
mind,” we will have something which is “perfectly known” 
and “certain.” In my attempt to understand what Berkeley 
means by “having (or perceiving) an idea,” and “an im- 
mediate object of perception,” I examine the language of 
seemings, appearances and looks. I find cases in which, 
“It seems (appears, looks) tome... ,” functions asa 


claim about what exists; therefore, in these cases it does 
satisfy one part of the requirement for knowledge. But in 


these cases the claim is no different from those ordinary 
claims which Berkeley considers open to doubt. There- 
fore, these cases do not satisfy the other part of the 
requirement for knowledge. These are cases in which, 

“It seems tome... ,” is incorrigible. But, in these 
cases, “It seemstome... ,” does not function asa 
claim. I consider various other possibilities for Berkeley’s 
“ideas,” including reports of feelings, pain reports, and 
hearing things. My conclusions here are similar to those 
concerning, “It seemstome... .” 

In chapter iii, I try to show that the kind of error that 
Descartes and Berkeley want to eliminate is involved in 
making any claim about what exists. I try to show that the 
requirement for knowledge cannot be satisfied because the 
two parts of the requirement are incompatible. 

In Part I, chapter iv, I consider some philosophers, 
whom I call “Modern Empiricists” (Ayer, Carnap, 
Reichenbach and Lewis). They criticize the search for 
incorrigible claims. They suggest that such a search is 
futile since it is always logically possible that future 
evidence will show any empirical claim to be mistaken. 

I explain Norman Malcolm’s attack on the Modern 
Empiricist thesis. Malcolm says there is a use for 
“certain” in regard to empirical claims, and that the 
Modern Empiricists have confused two different uses of 
“possible” in their arguments. Although I find problems 
in Malcolm’s attack, I agree with his major point and con- 
tinue to investigate the words “possible,” “probable,” and 
“certain” in attempt to reveal some difficulties in the 
Modern Empiricist thesis. 





Finally, in Part I, chapter iv, I argue that both Des- 
cartes and Berkeley, and the Modern Empiricists employ 
versions of the argument from illusion. This argument 
leads Descartes and Berkeley to search for some claim 
which is immune from it, and it leads the Modern Empiri- 
cists to say that all empirical claims fall within the scope 
of the argument. I try to show that the argument from 
illusion is itself based on an illusion. 

Microfilm $2.70; Xerox $9.45. 206 pages. 


ARISTOTLE’S CONCEPTION OF AKRASIA 
(L. C. Card No. Mic 60-3155) 


James Jerome Walsh, Ph.D. 
Columbia University, 1960 


Akrasia is moral weakness, and Aristotle’s conception 
should be examined in relation to its historical and doc- 
trinal background, The point of departure is Socrates’ 
denial that moral knowledge can be overcome by desire. 
This denial is found to rest on the importance attached to 
the concept of choice rather than on the reduction of moral 
knowledge to practical skill. Socrates’ position is con- 
trasted with Euripides’ assertion of the impotence of such 
knowledge. In Plato’s early thought akrasia is seen as the 
distortion of opinion by pleasure. In the middle period he 
passes on to the protective role of spirit, and in the final 
period to the direct habituation of the soul in response to 
pleasure and pain. In each of these phases the Socratic 
doctrine that akrasia is ignorance is maintained, but with 
a different emphasis in each. It is possible to regard 
Plato as achieving a reconciliation of the Socratic and 
Euripidean viewpoints. There is no fundamental diver- 
gence in the psychology of action presented in Aristotle’s 
ethical and psychological writings, and the analysis of 
akrasia found in chapter 3 of Book vii of the Nicomachean 
Ethics is authentically Aristotelian. According to that 
analysis, akrasia involves the loss of understanding of the 
minor premise in a practical syllogism. To achieve a 
comprehensive interpretation of this analysis and to re- 
solve certain ambiguities found in the test, various reduc- 
tive interpretations should be rejected and Aristotle’s 
conception of practical reasoning should be clarified. 
Practical reasoning can be concerned for ends and not 
only for means, and particular ends can themselves be 
seen as means to the wider end of acting well. What is 
lost in akrasia, then, is moral perception, and this blind- 
ness can be contrasted with the illusion from which the 
vicious man suffers. Although morally blind, the morally 
weak man does not lose his other practical capacities, and 
thus does not lose control of himself in a gross sense. 

There are three prominent criticisms of Aristotle’s 
position to be considered: (1) that akrasia is weakness of 
will rather than moral blindness; (2) that the analysis 
depends on a mythical conception of parts of the soul 
which falsifies the conditions for moral responsibility; 

(3) that akrasia involves an inferior degree of assent to 
moral principle rather than the fading of a particular 
intention. In conclusion, Aristotle’s conception of akrasia 
places him in the Socratic tradition and his position is 
neither an empty tautology nor easily refuted by introspec- 
tion. Microfilm $3.65; Xerox $12.85. 281 pages. 
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INVESTIGATION OF SHOCK TUBE 
BOUNDARY LAYER BY TRACER METHODS 


(L. C. Card No. Mic 60-3387) 


Che-Jen Chen, Ph.D. 
Lehigh University, 1960 


A dark field oscillatory spark microphotography tech- 
nique has been developed to study with tracers the struc- 
ture of the gas boundary layer in the shock tube. The 
behavior of a small particle subjected to boundary layer 
shear flow has been studied theoretically and experi- 
mentally. By using these particles as tracers, velocity 
profiles of the boundary layer both in laminar andturbulent 
regions are measured and the velocity fluctuations ob- 
served. The laminar velocity profiles show a significant 
deviation from the theoretical expectations. The turbulent 
velocity profiles have the usual 1/7th power variation with 
distance from the wall. The velocity of the flow within a 
few microns from the wall is much greater than the value 
predicted by Mirels’ theory assuming zero velocity at the 
wall. A possibility of slip flow in the shock tube is dis- 
cussed, This technique allows measurements to be made 
as close to the wall as the size of the particle’s diffraction 
pattern, which is about 1 yu. The response time of al yu 


oil drop, which is readily seen, is about 5 usec. The 
over-all experimental error in measuring the velocity is 
estimated to be about 5 per cent. 

Microfilm $2.50; Xerox $4.80. 93 pages. 


HYPERVELOCITY IMPACT SPRAY PARTICLES 
(L. C. Card No. Mic 60-3366) 


William Henry Clark, Ph.D. 
University of Utah, 1960 
Chairman: Robert R. Kadesch 
Several investigators have noticed that a spray of small 
fast particles is ejected from a fast metal-to-metal im- 
pact. The velocity of the fastest spray particles previ- 
ously observed, measured relative to the more massive 
body involved in the impact, was twice the impacting 
velocity. 
This study has shown that under certain conditions 
very much faster spray particles appear. Whena 3/16 
inch diameter carbon steel sphere, with a velocity of 
2 km/sec, impacted on a massive steel target in air at 
8 cm mercury pressure, spray particles of about 0.5 
micron diameter left the impact at velocities up to 15 km, 
sec. The velocity was measured by a time of flight tech- 
nique. 
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The effect of varying pellet and target material and the 
atmosphere on the characteristics of the spray particles 
was investigated. It was found that all three variables 
have strong and complicated effects. 

A partial theory of the acceleration of spray particles 
has been developed. Tests made on impacts of special 
geometry confirmed the theoretical predictions. 

It is hoped that these fast spray particles will be useful 
as artificial meteors for research purposes. It has been 
demonstrated that the faster spray particles observed are 
luminous due to the same process whereby the average 
visual meteor leaves a luminous trail. 


Microfilm $2.50; Xerox $5.20. 101 pages. 


FORMATION AND BEHAVIOR OF 
SHOCK WAVES IN SOLIDS 


(L. C. Card No. Mic 60-3367) 
Robert Blaine Clay, Ph.D. 
University of Utah, 1960 


Chairman: Melvin A. Cook 


Shock Propagation in Solids 





A mechanism is proposed which relates the roles of 
elastic, plastic, unstable shock and stable shock waves in 
elastic-plastic solids. The model is based upon extending 
the equation for the longitudinal acoustic velocity for 
solids into the plastic region as portrayed by the stress- 
strain curves for the bulk and shear moduli. The explana- 
tion is qualitative but agrees in principle with experi- 
mental results observed. 

A study was made concerning some of the various 
effects of shocks passing through transparent solids. 
Explosives were the primary shock source, while the re- 
sulting shocks passing through the specimens were ob- 
served photographically by either a streak camera or a 
high speed framing camera. Specifically the transparent 
specimen was placed between the camera and an intense 
parallel or diffuse light source, and the change in index of 
refraction of the specimen by the shock produced record- 
able images. The results were of necessity rather quali- 
tative. Nevertheless somewhat detailed studies were 
made concerning explosive end impulse, explosive lateral 
impulse, shock behavior at a free surface, shock behavior 
at a solid-solid interface, shock velocity attenuation and 
free surface velocities. 


Shock Wave Initiation of Cast Explosives 
Through Inert Barriers 








Detonations in donor charges interrupted by inert bar- 
riers reformed in receptor charges in the time T and at 
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distances S, into receptor charges such that S,/T was 
approximately the acoustic velocity C,; in the non-reacted 
explosive. But when the charge length was less than S., 
no initiation occurred with unconfined receptors. How- 
ever, with metals of high impedance on the terminal end 
of a receptor of length L, such that 0.5 S,< L,< S, the 
initiation occurred at the distance X = 2L, - S, from the 
donor-receptor barrier plate. Furthermore, using Ly < 
0.5 S, and a high impedance metal plate on the end of the 
receptor no initiation occurred with a glass barrier. But 
initiation occurred again when a metal plate was placed 
also on the exit side of the glass barrier such that the 
receptor was sandwiched between the metal reflecting 
plates. Finally, when donor-inert plate shock systems 
were used on each end of a receptor of length S2 < Ly < 
28.2, two initiations of detonation were observed each 
fulfilling the condition S,/t = Cy, and each knowing its 
own donor. Microfilm $2.50; Xerox $4.00. 72 pages. 


ON CONSERVATION OF PROBABILITY 
IN THE LEE MODEL 


(L. C. Card No. Mic 60-3062) 


Philippe Dennery, Ph.D. 
Columbia University, 1960 


Heisenberg’s treatment of the Lee model in an indefi- 
nite metric with “dipole” or “complex” ghosts is extended 
to include more than one heavy particle and to include 
heavy particle motion. It is shown that with this extension 
new bound states of negative norm and real energy appear, 
which can, via a scattering process, lead to a failure of 
unitarity in the theory. 

Microfilm $2.50; Xerox $3.00. 52 pages. 


INVESTIGATION OF THE PAIR DISTRIBUTION 
FUNCTION OF A HARD SPHERE BOSE SYSTEM 
BY THE BINARY COLLISION EXPANSION 
AND PSEUDO-POTENTIAL METHODS 


(L. C. Card No. Mic 60-2921) 


Leopoldo Scherer Garcia-Colin, Ph.D. 
University of Maryland, 1960 


Supervisor: Alexei A. Maradudin 


The pair distribution function for a hard sphere Bose 
system has been calculated using two different methods. 
The first method used is the binary collision expansion of 
Yang and Lee. A general formula relating the pair distri- 
bution function in the grand canonical ensemble to certain 
generalized cluster integrals has been used. The evalua- 
tion of these cluster integrals up to the first order ina/A, 
where a is the radius of the spheres and \ the thermal 
wave length, is achieved using a diagrammatical analysis 
of cluster functions of the binary collision expansion 
method, which is equivalent to this order with the method 
of torons of Montroll and Ward. The result is seen to be 
valid at large distances and when the system is in the 
gaseous phase. 





The second method used replaces the hard sphere 
potential by the so called pseudo-potential and the prob- 
lem carried through using the quasi-particle formalism of 
Bogoliubov. In this calculation one considers a system of 
bosons interacting via the pseudo-potential which can be 
regarded as a weak interaction when the system is very 
dilute. The Hamiltonian of the system is diagonalized by 
means of a canonical transformation and this has the 
effect of separating the energy into two parts, one which 
is the ground state energy and the other one which cor- 
responds to an ideal Bose gas composed of “elementary 
excitations” and “quasi-particles.” This formalism was 
applied to the calculation of the pair distribution function 
of our system. This quantity was calculated by averaging 
over a grand canonical ensemble constructed with the 
total number of elementary excitations. A result which is 
seen to be valid both for the condensed and gaseous phases 
of the system and also for any distance r between the 
particles, has been obtained. 

A discussion of the difference between the two results 
and a comparison between the results obtained with the 
two methods and the experimental ones at a temperature 
of 4.2°K are also given. 

Microfilm $2.50; Xerox $4.80. 95 pages. 


ELECTRON SELF ENERGY IN GENERALIZED 
QUANTUM ELECTRODYNAMICS 


(L. C. Card No. Mic 60-3295) 


Richard Eugene Martin, Ph.D. 
University of Cincinnati, 1960 


Podolsky’s generalized electrodynamics has been found 
by Green to yield finite electron self energy when applied 
to the older form of quantum electrodynamics in which 
pair production is not permitted. An attempt is made to 
obtain finite self energies in the modern form of quantum 
electrodynamics by applying generalized electrodynamics. 
A finite self energy is not obtained since the contribution 
of the negative energy meson field is quadratically diver- 
gent and thus does not combine with the logarithmic 
divergence of the ordinary field to give a finite result. 

Microfilm $2.50; Xerox $3.60. 62 pages. 


A STUDY OF IONOSPHERIC SPREAD ECHOES 
(L. C. Card No. Mic 60-2083) 


Jacques Renau, Ph.D. 
Cornell University, 1960 


This study is mainly concerned with spread echoes 
from the F region, although a particular type of Spread 
Echoes from the E region has been included. 

In order to facilitate a description of the content of the 
thesis, the following is a summary of each chapter. 

In Chapter I the types of spread echoes most frequently 
observed are illustrated and described. A historical re- 
view of the scatter echoes is presented and a short sum- 
mary of the problems to be considered is given. 

The work described in Chapter I is an outline of 
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Booker’s theory of scattering by nonisotropic irregulari- 
ties. This is slightly modified to accommodate data 
accumulated since it was published. The material in 
Chapter II, therefore, is not original, but is included for 
use in subsequent chapters. 

We consider a particular type of spread echoes, re- 
ferred to as sporadic echoes from the E region in 
Chapter IIL It is shown that the suggested mechanism is 
an alternative to the mechanism suggested by Whale, and 
the consequences of our model lead to an explanation of 
the observed variations of cut-off frequency of the non- 
blanketing type of sporadic E with dip. Sporadic echoes 
from the F region are also considered. 

In Chapter IV we deal with Eckersley’s suggested 
hypothesis (1937a) and show that the theoretically pre- 
dicted ionograms explain a small class of spread echoes, 
but that, in general, the model cannot bring about the 
structural form of the type of spreads observed frequently 
in the northern stations. 

In Chapter V, we make use of a model where aspect 
sensitivity is incorporated as a principal feature for the 
explanation of two types of spread F. It is shown that the 
predicted ionograms have no observed counterpart in the 
middle latitudes. In the equatorial regions, the predicted 
ionograms correspond to what is observed and the theory 
restricts the backscattered echoes to east-west directions. 
However, without using aspect sensitivity, one can also 
explain frequently observed equatorial spread echoes on 
the basis of backscattered echoes from all directions. In 
the northern regions the results of Chapter V are similar 
to a particular case of the results of Chapter IV. 

Chapter VI is devoted to a morphological study of 
spread echoes. It is shown that types of spread echoes 
commonly observed at the northern stations, consist of 
superposition of overhead and oblique specular reflections 
as reported by workers in the field. Moreover, the same 
type of spread can be caused by the bifurcation of the F 
layer. The diurnal and seasonal variation of spread F for 
several stations is shown. It is to be concluded from the 
study included in this chapter that the observed spread 
ionograms indicate large ionospheric horizontal electron 
density inhomogeneities. Also, tilted and bifurcated 
ionospheric layers seem to be prevalent when spread 
echoes are observed. 

Microfilm $2.50; Xerox $7.40. 157 pages. 


IONIZATION ACCOMPANYING DETONATION 
(L. C. Card No. Mic 60-3382) 


Lex Lynn Udy, Ph.D. 
University of Utah, 1960 


Chairman: Melvin A. Cook 


Electrical conduction measurements of highly ionized, 
detonation-generated plasmas were made. It was shown 
that these plasmas originated through chemionization in 
the reacting high explosive and were ejected from the free 
surface at approximately detonation velocities. It was 
established that these plasmas were not generated by 
thermal ionization associated with the shock wave in the 
gaseous medium surrounding the explosive. The initial 





a. 


plasma length L.. was directly proportional to the reaction 
zone length a, of the explosive. The decay rate of the 
plasma depended on the gaseous medium through which it 
was propagating; and conduction measurements in atmos- 
pheres of chlorine, oxygen, air, argon, helium, and nitro- 
gen showed that negative ion formation was important with 
the relative decay rates in the various gases being directly 
related to their relative electron affinities. The lifetime 
of external plasmas propagating in gaseous media of low 
electron affinity was shown to be greater than 250 usec 
depending on the degree of confinement used. The electri- 
cal conduction was shown to be essentially electronic; and 
hence, it was concluded that current flow through the 
plasma was essentially metallic in nature. Electron densi- 
ties the order of 10°° electron/cc were calculated from 
conduction measurements after the plasma had spread 
from a 2.54 cm diameter to a 5.0 cm diameter constraining 
tube. Interesting plasma pulsations were observed when 
plasmas were generated by a charge of smaller diameter 
than the constraining tube and also upon passage of the 
plasma from a smaller to a larger constraining tube. The 
external plasmas were observed finally to “explode” when 
the ion density decayed to a critical low level into gas 
clouds many times larger than their original plasma 
volumes. The plasma pulsations and ultimate explosion 
provide excellent confirmation of the quasi-metallic- 
lattice model for plasmas developed by Cook and McEwan. 

Calibration of the card-gap test used in testing sensi- 
tivity of monopropellants was carried out by a backlighted 
aquarium method using streak camera photography. Initial 
shock velocity Vw in water data were plotted against the 
number of cards n, and converted by means of pressure- 
velocity calibration curves for water into the desired 
P,,(n) curves. The standard tetryl donor of the card-gap 
test exhibited erratic, low-order detonation when initiated 
with the recommended Army Engineer Corps Special 
No. 8 E.B. cap. By doubling the length of the tetry] 
booster, however, uniform high-order detonation occurred 
and was confirmed by both tripling the donor length and by 
boostering the standard tetryl donor with a 38 gram cast 
50/50 pentolite pellet. Tests indicated that the cast 50/50 
pentolite pellet when used by itself detonated uniformly 
high-order with the special No. 8 cap. This pentolite 
pellet also demonstrated more than twice the pressure 
range of the standard tetryl donor. Pressure-calibration 
measurements were also made using low density, fine 
TNT and several other donor systems. The aquarium 
method provided not only excellent calibration data for the 
card-gap test but also valuable data dealing with explosive 
initiation, velocity transients, and detonation pressure. 

Preliminary results are presented on electrical con- 
duction measurements and pressure variations in the 
region of a receptor charge of Composition B between the 
point of shock entrance and the deflagration to detonation 
transition (DDT). The shock was generated by means of a 
donor charge interrupted by a shock-pass heat-filter 
(SPHF) of length S,. The conduction decayed with distance 
as the shock wave propagated through the receptor charge 
when parallel probe techniques were used; however, with 
perpendicular probes the conduction showed an increase 
with distance. Using aquarium techniques the pressure 
showed an increase with distance when S, was less thana 
critical value Sf and when S, > Sf pressure decreased 
with distance. 

Microfilm $2.50; Xerox $4.80. 94 pages. 
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PHYSICS, ELECTRONICS AND 
ELECTRICITY 


STABLE ELECTROMAGNETIC LEVITATION 
OF METALLIC BODIES 


(L. C. Card No. Mic 60-4530) 


Robert Walter Redlich, Ph.D. 
Rensselaer Polytechnic Institute, 1960 


Supervisor: Roland M. Lichtenstein 


The subject of this investigation is the stable levitation 
of metallic objects by electromagnetic fields, with particu- 
lar attention to questions of stability and power dissipation 
in the levitated object. 

A method of levitating thin foils by placing them in an 
alternating field which was a superposition of standing and 
traveling waves was investigated theoretically and experi- 
mentally. Theory indicated that vertical stability and low 
power dissipation in the foil could be achieved by such a 
method. Experimental results verified the theory, but 
attempts to stabilize lateral motion of the foil, in order to 
achieve free levitation, failed. Further theoretical inves- 
tigation resulted in the discovery of a theorem which 
indicated the necessary instability of a thin foil in an 
alternating field. A method of levitation in which stability 
coefficients were varied periodically with time was then 
investigated, but only limited success was achieved. 

Consideration of the results of the aforementioned 
investigations led to a new line of attack on the problem 
of free levitation. Through a superposition of AC and DC 
fields, and the use of a diode in the levitated object, stable, 
free levitation, with very low power dissipation, was 
achieved. A theoretical analysis of the stability of this 
successful levitator, and some experimental results, are 
presented. Microfilm $2.50; Xerox $5.20. 104 pages. 


PHYSICS, NUCLEAR 


BETA-GAMMA DIRECTIONAL CORRELATION 
STUDIES IN ANTIMONY-124 


(L. C. Card No. Mic 60-4068) 


Karl Joseph Casper, Ph.D. 
The Ohio State University, 1960 


The beta-gamma directional correlation of the 2.31 - 
0.605-Mev cascade in Sb’** has been measured as a func- 
tion of beta-ray energy in the range 1.38 to 2.06 Mev. 

A scintillation counter using an anthracene crystal served 
as a detector for the beta rays, while scintillation counters 
using sodium iodide crystals served as detectors for the 
gamma rays at three angles, 90°, 135° , and 180°, with 
respect to the beta-ray direction. 

The energy calibration of the beta counter was accom- 
plished by measurement of the Cs**’ conversion-electron 
line and of the Compton edges of gamma-rays of energies 
1.28 Mev, 1.7 Mev, and 2.09 Mev. Theoretical curves, 
taking into account energy resolution and fractional elec- 
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tron energy loss to the crystal, were derived for the 
Compton distributions and were compared with the meas- 
ured curves to obtain the calibration. 

The beta-ray and gamma-rays were selected according 
to energy and time coincidence by means of pulse-height 
discriminators and by a fast-slow coincidence circuit with 
15 nanosecond resolving time. 

The beta-gamma directional correlation is usually 
expressed in a Legendre polynomial expansion. The 
measurement of &2, the coefficient of P2(cos v), provides 
information about the spins and parities of the nuclear 
levels involved in the transitions. In addition, a careful 
measurement of the energy dependence of €2 can be used 
to determine the ratios of matrix elements participating 
in the beta decay, and can provide information about the 
relative phases of the matrix elements. Measurement of 
the ratio €4/€2 can be used to verify the order of for- 
biddenness of the beta-ray transition; a ratio of the order 
of unity indicates either an allowed transition with a large 
contribution from second-forbidden matrix elements or a 
first-forbidden transition with a large contribution from 
third-forbidden matrix elements. 

The determination of &€4/€2 was accomplished by the 
measurement of the directional correlation at three 
angles; the value of this ratio was equal to zero within 
experimental error, indicating that the contribution from 
higher-order forbidden matrix elements is small. Meas- 
urement of the value of €2 was consistent with the assign- 
ment of 3(-) to the ground state of Sb’**. Assignments of 
the values of the matrix-element ratios has been made; 
this was based on the agreement of the experimental data 
with the theoretical directional correlation curve cor- 
responding to this assignment. Good agreement was 
obtained, assuming only real coupling constants; this is 
consistent with the invariance of the beta-decay interaction 
under time reversal. The Bi; matrix element is the 
dominant one; however, the experimental data is consistent 
only with substantial contributions from the other matrix 
elements. Microfilm $2.50; Xerox $7.20. 155 pages. 


THE NUCLEAR DISINTEGRATIONS OF 
Lla™, Nd?" tee | tated AND La. 


(L. C. Card No. Mic 60-2808) 


Charles Bicknell Creager, Ph.D. 
Indiana University, 1960 


The disintegrations of La***, Nd‘*’, 1'%, 1’ and 
La’ have been studied with the help of magnetic spec- 
trometers, a scintillation spectrometer and a coincidence 
scintillation spectrometer. 

La’** has been found to decay almost entirely by 
electron capture with a half-life of 19.8 + 0.2 hours. 
Electron capture to the ground state takes place in ~ 96% 
of all disintegrations. Gamma rays of energies 104, 218, 
265, 295, 367, 481, 588, 642 and 862 kev have been 
found. The relative intensities of the lines at 481, 588 
and 862 kev stand in the ratio 1.00: 0.11: 0.17. There is 
a very weak positron spectrum. The internal conversion 
coefficient of the line at 481 kev was measured. The 
value a, = 0.0130 indicates an Mi transition. The line at 
862 kev has ay = 2.5x 107°. The gamma ray at 218 kev 
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was found to be in coincidence with 642 and 360 kev. 

A disintegration scheme is discussed. The internal con- 
version coefficient of the line at 265 kev from Ba‘***™ has 
been found to be ay = 3.82 + 0.2. 

The disintegration of Nd’*’ has been reinvestigated, 
confirming the decay scheme of Hans, Saraf and Mande- 
ville. The internal conversion coefficient for the line at 
92 kev has been found to be 1.52 + 0.05. 

The half-life of I'** has been found to be 4.2 + 0.2 
days. The disintegration occurs 71% by electron capture 
and 29% by positron emission. Three positron groups 
were found, having end-point energies of 2130 kev (46.0%), 
1531 kev (46.4%) and 786 kev (7.5%). The most energetic 
positron group has a shape characteristic of AI= + 2, yes. 
Positron-gamma coincidence experiments show that this 
group goes to the ground state. Gamma rays have been 
measured having energies and relative intensities as 
follows: 27 kev (0.88)(Te K x-ray), 511 kev (0.46)(annihi- 
lation radiation), 603 kev (1.00), 723 kev (0.17), 1350 kev 
(0.03), 1520 kev (0.03), 1700 kev (0.13), 2100 kev (0.02), 
2300 kev (0.02) and 2700 kev (0.01). A disintegration 
scheme, consistent with the levels of Te’”* as determined 
from the decay of Sb***, has been established. No beta 
rays were found, showing that a transition to Xe’** is 
highly improbable. 

The former work on I’* (13.5 hour) has been substan- 
tiated and, in addition, it seems highly unlikely that any 
positrons are emitted from I’. 

The half-life of La*** was found to be 61 + 2 minutes. 
The disintegration occurs 72% by electron capture and 28% 
by positron emission. Three positron groups have been 
found, having end-point energies 1.939 + 0.45 Mev (27%), 
1.424 + 0.036 Mev (56%) and 0.704 + 0.045 Mev (17%). 
Gamma rays have been measured having energies and 
relative intensities as follows: 115 kev (0.82), 169 kev 
(0.19), 214 kev (0.28), 254 kev (0.28), 285 kev (0.61), 364 


kev (0.72), 417 kev (0.71), 455 kev (0.29), 511 kev (2.00) 
(annihilation radiation), 597 kev (0.25) and 878 kev (0.04). 
The line at 115 kev is strongly internally converted. The 
internal conversion coefficient for this line was found to 
be ax = 0.66 + 0.06. Gamma-gamma and positron-gamma 
experiments were performed. A disintegration scheme 


is proposed. Microfilm $2.50; Xerox $5.40. 107 pages. 


INTERMEDIATE IMAGE PAIR SPECTROMETER 
MEASUREMENTS OF THE ELECTROMAGNETIC 
RADIATIONS FROM SOME LIGHT NUCLEI 


(L. C. Card No. Mic 60-3064) 


Karl Erik Eklund, Ph.D. 
Columbia University, 1960 


An iron free intermediate image pair spectrometer 
was built and used to study the pair spectra of 0**, Ca* 
and Ca**, and the radiations following the deuteron 
bombardment of aluminum and sodium with the following 
new results: 

1. The number of magnetic monopole transitions from 
the 10.98 Mev (0 ) state in 0*° is less than 107* times the 
number of cascade transitions through the 7.12 Mev (1 ) 
state, indicating that there is no unexpectedly strong inter- 
action between the pair and nuclear fields. 





2. The low yield of electric monopole transitions from 
the 3.8 Mev state of Ca** shows that this state is not a 0* 
first excited state, as had been expected by analogy to 
Ca’. 

3. Several gamma rays between 6 and 11 Mev have 
been observed after the deuteron bombardment of a 
natural sodium target, and are found to be reasonably 
consistent with levels in Mg” observed by measuring 
neutron groups. Transitions are seen between levels at 
7.47, 8.47, 8.73, 9.82 and 10.68 Mev. 

Microfilm $2.50; Xerox $6.60. 139 pages. 


THE RADIOACTIVITY OF SOME TERBIUM 
AND EUROPIUM ISOTOPES 


(L. C. Card No. Mic 60-4106) 


William Brough Law, Ph.D. 
The Ohio State University, 1960 


Scintillation methods, using NaI (Tl) crystals in con- 
junction with a 100-channel pulse-height differential 
analyzer, were used to investigate the decay of the follow- 
ing isotopes: Tb'™, Tb’, Tb’, and Eu’. Tb’ was 
made by bombarding enriched Eu’” with 24-Mev alpha 
particles. In addition to transitions previously reported, 
those of 116, 311, 440, 500-530, 610-740, 900-960, and 
1070-1120 kev have been found. A decay scheme with 
energy levels at 41.7(1/2-), 87.6(5/2-), 109.9(5/2+), 
212.3 (3/2-), 262.1(7/2-), 511.8, 951, 1038, 1233, and 
1349 kev is proposed on the basis of the gamma spectra 
and the gamma-gamma coincidence measurements. 

Tb’** was made by bombarding enriched Eu’™ with 
17-Mev alpha particles. In addition to transitions pre- 
viously reported, several ranging from 1457 kev to 3396 
kev have been found. A decay scheme with energy levels 
at 123.2(2+), 371.3(4+), 718.4(6+), 998(2+), 1130(3+), 
1400(3), 1723(2), 2108(4), 2644(2), 3180(3), 3305 (0), 
and 3519(3) kev is proposed on the basis of the gamma 
spectra and the gamma-gamma coincidence measurements. 
A new, long-lived isomer of Tb’** was made by bombard- 
ing enriched Gd’** with 6-Mev protons. Transitions have 
been found having energies of 75, 99, 182, 223, 287, 950, 
and 1160 kev. Calibration of the x-ray indicated that the 
decay was by electron capture to gadolinium. No estimate 
of the half life can be made at this time. Eu’ was made 
by irradiating Sm*** with neutrons. The validity of the 
previously reported energy levels of 117 and 144 kev has 
been questioned. Coincidence measurements using a 
cadmium shield contradicted the evidence upon which the 
117-kev level is based. Extensive coincidence measure- 
ments indicate that the 144-kev level was based on data 
resulting from an impurity in the sample. 

Microfilm $2.50; Xerox $3.80. 67 pages. 
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NUCLEAR ELECTRIC MONOPOLE TRANSITIONS 
IN O'* Ca*, Ge”, AND Zr™. 


(L. C. Card No. Mic 60-3121) 


Michael Nessin, Ph.D. 
Columbia University, 1960 


A study was made of electric monopole transitions 
from the O” first excited states of certain nuclei. Asearch 
for 6.05 Mev O** EO conversion electrons gave an upper 
limit of 1x 107* for the ratio of the probability for con- 
version electrons to that of pair emission. 

Ca® EO Conversion electrons were observed and a 
ratio of W conversion/W pair = (6.94+0.20)x107* was 
obtained, which agrees very well with theoretical predic- 
tion. The momentum distributions of both components of 
pairs from the first excited state were observed and agree 
with the theoretical predictions. An upper limit of 6x 107° 
was placed on the ratio of double gamma emission to pair 
emission. The energy of the first excited state was found 
to be 3.353 = 0.003 Mev by measurement of the conversion 
electron energy. 

An excitation function for population of the first excited 
state of Ge” by inelastic scattering of protons was ob- 
served between 2.3 - 6.2 Mev proton bombarding energy. 
The K and L+M EO conversion electrons were resolved 
and the ratio WK /W,.~™ = 8.70 + 0.06 was obtained. The 
energy of the first excited state was found to be 0.690 = 
0.001 Mev. 

An excitation function for population of the first excited 
state of Zr™ by inelastic scattering of protons was ob- 
tained between 3.35 - 6.5 Mev proton bombarding energy. 
The momentum distributions of both components of pairs 
were observed and agree with the theoretical predictions. 
The energy of the first excited state was measured as 
1.762 + 0.002 Mev. 2.38 + 0.08 was obtained for the ratio 
W conversion/W pair. The K and L+M conversion elec- 
trons were resolved and the ratio WK /Wy.y = 7.06 + 
0.08 was obtained. 

Microfilm $2.50; Xerox $5.00. 96 pages. 


ELECTROPRODUCTION OF PIONS FROM 
HYDROGEN AND DEUTERIUM 


(L. C. Card No. Mic 60-3822) 


Gerald Glenn Ohlsen, Ph.D. 
Stanford University, 1960 


The absolute cross sections for production of pions in 
electron-proton and in electron-deuteron collisions have 
been measured. Of the particles in the final state, only 
the electron was observed, and hence the cross sections 
include both charged and neutral pion production. 

The proton data have been extended over most of the 
kinematic range currently accessible with the Stanford 
linear electron accelerator (up to 700 Mev incident elec- 
trons), and have been interpreted in terms of a neutron 
magnetic moment distribution. When compared with the 
calculations of Gartenhaus and Lindner,’ who used an 
approximation to the dispersion theoretical matrix ele- 
ment of Fubini, Nambu, and Wataghin’ together with the 
formalism of Dalitz and Yennie,*® the data yield a best fit 





root-mean-square neutron magnetic moment radius of 
1.0 x 10-** cm (based on an exponential model). However, 
the theoretical uncertainties are large, and the present 
results are probably compatible with the value 0.8 x 107*° 
cm which has been found by other methods. *° 

The deuteron data were taken in the same manner as 
the proton data, and the results are presented both in 
terms of absolute cross sections and in terms of deuteron- 
proton cross section ratios. This ratio is found to be 
nearly constant over the present range of kinematic 
parameters, and has an average value of about 1.60. 


1. S. Gartenhaus and C. N. Lindner, Phys. Rev. 113, 
917 (1959). ae: 

2. Fubini, Nambu, and Wataghin, Phys. Rev. 111, 
329 (1958). Poe 

3. R. H. Dalitz and D. R. Yennie, Phys. Rev. 105, 
1598 (1957). ian 

4. M. R. Yearian and R. Hofstadter, Phys. Rev. 110, 
552 (1958). a 

5. S. Sobottka, Phys. Rev. (to be published). 

Microfilm $2.50; Xerox $6.40. 131 pages. 


PRIMARY AND SECONDARY COSMIC RADIATION 
NEAR THE GEOMAGNETIC EQUATOR 


(L. C. Card No. Mic 60-3536) 


Laurence Elmer Peterson, Ph.D. 
University of Minnesota, 1960 


Adviser: J. R. Winckler 


In order to determine the azimuthal effects of primary 
cosmic ray protons and alpha particles near the geo- 
magnetic equator, a large cosmic ray telescope at a 
60° zenith angle was flown on a high altitude balloon near 
Guam. The telescope was provided with a Cerenkov de- 
tector and a scintillation counter in order to resolve 
events caused by various primary and secondary cosmic 
rays. The telescope had a geometry factor of 44 cm’ - 
steradian and represented 21 gm/cm’ of absorbing power 
and was arranged to survey azimuth directions. A suc- 
cessful flight of three hours duration at 11.5 gm/cm* 
balloon depth was obtained during the 1957 cosmic ray 
expedition to Guam. 

Although alpha particles were not well enough resolved 
to provide a flux measurement, the exponent of a power 
low integral number-energy spectrum could be obtained 
from the East-West asymmetries and geomagnetic theory. 
The spectrum exponent was found to be at least as large 
as 1.2. 

The secondary splash albedo flux was measured to be 
20 + 5 ptcles/m* -steradian-sec, and the flux of slow 
protons in the energy range 160-600 Mev was found to be 
27 + 5 ptcles/m’ -steradian-sec at a balloon depth of 
11.5 gm/cm’ and a 60° zenith angle. A residual slow 
proton flux of 15 + 6 ptcles/m’-steradian-sec at zero 
depth was observed. The secondary albedo and slow pro- 
ton fluxes were observed to have a small tendency to peak 
in the East-West plane. 

The East-West asymmetries of the minimum ionizing 
flux, averaged over a 45° azimuth sector, were found to be 
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0.61 + 0.13, as compared with the 0.45 + 0.09 value ob- 
tained for asymmetry of the total flux. These values are 
in considerable disagreement with the 1.22 value predicted 
from vertical telescope measurements and geomagnetic 
theory. Considerable evidence for an easily absorbed, 
isotropically produced, relativistic secondary component, 
thought to be electrons or mesons, was found at 11.5 
gm/cm’*, The asymmetry of the proton flux, when cor- 
rected for the secondary component, was found to be 

1.14 = 0.18. The proton flux extrapolated to the top of the 
atmosphere, was found to be 115 + 20 ptcles/m? -steradian- 
sec. 

The azimuth direction of arrival of the maximum flux 
at Guam was found to be consistent with a simple dipole 
model of the earth’s magnetic field. Considering higher 
order field terms does not change the result, since their 
effect at Guam is small. 


Microfilm $2.50; Xerox $6.60. 137 pages. 


STATISTICAL FLUCTUATIONS IN THE 
ENERGY LOSS OF 5.8 MEV ALPHA PARTICLES 
PASSING THROUGH AN ABSORBER 
OF VARIABLE THICKNESS 


(L. C. Card No. Mic 60-3132) 


Walter Rosenzweig, Ph.D. 
Columbia University, 1960 


The frequency distributions of energy losses incurred 
by 5.8 Mev alpha particles traversing a thin absorber of 
variable thickness were determined experimentally. The 
measurements were performed with a proportional counter 
designed to allow a selected portion of the counting gas to 
serve as the absorber. The important distinction between 
the amount of energy lost by the ionizing particle ina 
given traversal of the absorber as compared to the energy 
deposited in the absorber is discussed and a method de- 
scribed which allows the measurement of the fluctuations 
of both types of events. The experimental results are 
presented as frequency distributions of both energy loss 
and energy deposition for a series of operating conditions 
in which the average alpha-particle energy losses varied 
from 90.8 kev to 3.02 kev. In order to allow comparison 
between the experimental results and theory, the problem 
of counter resolution had to be examined in detail. This 
was done in an experimental study, utilizing monoenergetic 
x-rays, the results of which are described. The measured 
energy loss distributions are compared, after properly 
taking into account the counter resolution, with the theory 
of Symon, which has for its limiting cases the theories of 
Bohr and Landau. General agreement between experiment 
and the Symon theory is good and somewhat improved 
when a small correct.on is applied to the theoretical cal- 
culations. Microfilm $2.50; Xerox $4.60. 90 pages. 
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INTERACTION OF NEUTRONS WITH He* 
(L. C. Card No. Mic 60-3135) 


Alden R. Sayres, Ph.D. 
Columbia University, 1960 


A proportional counter was designed and constructed 
to be used as a neutron spectrometer by means of a 
He® filling. A description is given both of the vacuum 
system, designed for the purification of the counter filling, 
and the construction and operation details of the spec- 
trometer. Spectra of the n + He® reactions were obtained 
for monoenergetic neutron fluxes of 0.95, 2.67, 5.00, 8.07 
and 17.5 Mev. Analysis of these spectra then yielded the 
ratios to the total cross section of the total elastic, the 
He*(n,p)H*®, and the He*(n,d)d reaction cross sections. 
Absolute cross sections were obtained by normalization 
to the known total cross section. Differential elastic 
scattering cross sections for neutrons on He* were ob- 
tained through the relationship between the scattering 
angle of the neutron and the observed energy of the He® 
recoil in the counter filling. These angular distributions 
are compared with the theoretical angular distributions as 
calculated by Bransden, Robertson and Swan. The present 
experiment (in part) was intended to discriminate between 
their assumed two special cases for the potential interac- 
tion, the symmetrical exchange force and the Serber ex- 
change force. The experimental results favor the Serber 
exchange force. This experiment also was intended to 
make possible the analysis of more complex neutron 
spectra by providing knowledge of n + He® reaction cross 
sections and the spectra obtained when only monoenergetic 
neutrons are present. A comparison is made of the results 
of this experiment with cross sections calculated from 
inverse reactions and direct measurements of other in- 
vestigators, where such data are available. 

Microfilm $2.50; Xerox $5.00. 100 pages. 


NEUTRON FORM FACTORS FROM HIGH ENERGY 
ELECTRON-DEUTERON SCATTERING 


(L. C. Card No. Mic 60-3835) 


Stanley Earl Sobottka, Ph.D. 
Stanford University, 1960 


It is possible to gain information about the electro- 
magnetic structure of the neutron by scattering high- 
energy electrons from deuterons and measuring the cross 
section for deuteron breakup. The cross section depends 
on the free nucleon form factors F, and F,, which 
measure the departure of the cross section from that 
assuming point nucleons. The proton form factors F,, 
and F2p are assumed to be known from electron-proton 
scattering experiments.’ 

Electrons of energies between 300 and 650 Mev from 
the Stanford Mark III linear accelerator were scattered 
from liquid deuterium. The angles of the scattered elec- 
trons were selected and the electrons were momentum- 
analyzed with a 36", 180° double-focusing magnetic 
spectrometer. The electrons were detected with an 
end-view Cerenkov ccunter, and the signal from the 
photomultiplier was amplified, sent through an integral 
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discriminator in order to reject background pulses, and 
then counted. 

In order to provide a semi-absolute cross section, 
data were taken with liquid hydrogen in the target also, 
and all cross sections were normalized to the proton 
cross section as calculated, assuming an exponential 
proton model’ with a radius of 0.8 x 10-** cm. 

The deuteron cross sections were measured at the peak 
of the inelastic continua where the counting rate was high- 
est and where meson exchange contributions are expected 
to be small. In addition, a few measurements were made 
of essentially the complete inelastic continua, in order to 
compare the shape with the calculations of Jankus* as 
modified by Yearian and Hofstadter. * 

The peak-height data were analyzed with the aid of the 
impulse approximation calculations of Goldberg.* Initially 
F,, was assumed to equal zero, and the data yielded 


values of F>,. Ratios of these values of F;,, for differ- 


ent scattering angles were then used to calculate values 
of F,./Fen- 

The measurements of the entire continua yielded 
shapes which agreed well with those of the modified 
Jankus theory for low values of the four-momentum trans- 
fer q, but which were a few Mev wider at the higher 
values. Use of the Jankus theory at higher-than-intended 
values of q and meson exchange contributions are ex- 
pected to account for the discrepancies. 


The values of F>., from the peak-height data were 
found to be about equal to F>., at large q values but which 


appear to be about 25 to 35 per cent higher at small q 
values. However, uncertainties, primarily those in the 
theory, are too large to allow a definite conclusion. 

The data also indicated that, for q* between 5.1 
(fermi)~* and 12.8 (fermi)~', F,,/F., is between +0.5 
and -2.5. 

One must conclude that the magnetic-moment structure 
of the neutron is very similar to that of the proton, but 
may not be exactly the same. If the difference really 
exists, the implication is that the apparent nucleon size 
is not entirely due to the breakdown of quantum electro- 
dynamics at such distances. 


1. For a review of the electron-proton scattering 
experiments, see R. Hofstadter, F. Bumiller, and M. R. 
Yearian, Revs. Modern Phys. 30, 482 (1958). 

2. V. Z. Jankus, Phys. Rev. 102, 1586 (1956). 

3. M. R. Yearian and R. Hofstadter, Phys. Rev. 111, 
934 (1958). | 

4. A. Goldberg, Phys. Rev. 112, 618 (1958). 

Microfilm $2.50; Xerox $5.20. 103 pages. 


THE NUCLEAR THREE BODY PROBLEM 
WITH HARD CORE FORCES 


(L. C. Card No. Mic 60-3546) 
Carl Weber Werniz, Ph.D. 
University of Minnesota, 1960 


A variational calculation of the total energy of the triton 
has been carried out using the Gartenhaus’ nucleon-nucleon 


the number of man 





potential. The trial wave function is taken to be of the 
form W=A, ¥, + A;,W, where ¥, and ¥, are three 
body S and D-states,? respectively, and A, and A; are 
real coefficients. In one case the radial parts of ¥, and 
W, are given the forms f, = r,2F.,%,, EXP - @,(T,.+To3+T js), 
fz = VyFoslis EXP - @,(F,.+T2,+T,,), and in the other case 


are given the forms f, = r},F3,Fj, €XP-@,(1,,+123+Tj; ), 


fz = TyoTo3lig EXP - @,(T,.+1o3+T,,). @, and a, are varia- 
tional parameters. In neither case is a minimum total 
energy - either positive or negative - found, A variational 
calculation of the total energy of the deuteron using simi- 
lar trial functions yields a minimum energy of +0.65 Mev 
compared with the -2.226 Mev obtained by numerical 
integration of the Schrédinger equation. Upon setting the 
repulsive cores in the central potentials equal to zero and 
using the same trial functions a minimum energy of 
+8.1843 Mev is obtained for the triton and a corresponding 
minimum energy of -4.83 Mev for the deuteron. The effect 
of adding the other two linearly independent D-states is 
considered and is found to be incapable of lowering the 
energy to a satisfactory value. 

The conclusion is drawn that the Gartenhaus potential 
is inconsistent with the experimental three-body total 
energy. The large depth of the even-parity tensor poten- 


tial, 7.4 relative to the central even-parity potentials, 


6.4 and se is singled out as being chiefly responsible 


for the discrepancy. As this property is common to all 
potentials which predict a large (7%) D-state admixture in 
the deuteron, the question is raised of whether any such 
potential is satisfactory for the three body system. 


1. Gartenhaus, Phys. Rev. 100, 900 (1955). 

2. Sachs, Nuclear Theory, Addison-Wesley Publishing 
Company, Inc. Cambridge 42, Massachusetts, (1953) 
Chapter 8. 
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PHYSICS, SOLID STATE 


THE KRAMER EFFECT 
(L. C. Card No. Mic 60-3287) 


Kenneth William Billman, Ph.D. 
University of Cincinnati, 1960 


In the ten years since Kramer first published his 
results on a new type of electronic emission from metals, 
the number of investigations in the field of the Kramer 
Effect or exo-electronic emission has steadily increased. 
One of the many experiments originally performed by 
Kramer was to examine emission from a metal sample 
as it was carried through a temperature cycle which 
brought it from the solid to the liquid and then back to the 
solid state. He asserted that there was emitted a large 
“burst” of electrons just as the sample solidified but at 
no other point during the cycle did this occur. Most of 
Kramer’s other experiments have been repeated and 
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verified. However, some conflicting results have been 
obtained in the case of electronic emission from metals 
and alloys during phase transformation such as in the 
experiment mentioned above. These have arisen because 
of the uncertain nature of the cleanliness of the samples 
investigated and have led some observers to feel that 
exo-emission is due to the presence of an oxide layer 
while others claim that the emission from the metal is 
merely hindered by its presence. Furthermore, no ex- 
periments have been performed to determine the nature 
of the particle which is being detected, that is, if the 
particles emitted during the phase change are really 
electrons. 

These questions prompted this experiment, which was 
designed to (a) assure the cleanest possible sample by 
means of careful pretreatment and the use of an ultra high 
vacuum system, and (b) investigate the type of particle 
which has been called the Kramer exo-electron but which 
could conceivably be an ion or photon. 

To do this the tin sample, which was chosen to be 
investigated, was carefully pre-cleaned and etched and 
subsequently investigated in an ultra high vacuum system 
which never allowed the pressure above the clean sample 
to rise above 1 x 10~®° mm Hg. An electron lens was 
constructed to focus any electron or ion of either sign on 
the first dynode of an electron multiplier. Appropriate 
means were incorporated to allow the observation of each 
type of particle even if some combination were present in 
the sample emission. The clean sample was thus carried 
through a heating and cooling cycle while the particle 
count rate indicated by the multiplier was recorded. Then 
the sample was contaminated by allowing it to remain in 
a molten state at a pressure of 5 x 10~* mm Hg for ap- 
proximately one week. Emission from this “dirty” sam- 
ple was then checked. 

The emission checks indicated that, to the accuracy of 
the experiment, no emission of electrons or low mass ions 
occurred during the phase changes of either the clean or 
dirty samples. Since the efficiency of the apparatus sets 
the upper limit of undetectable emission below that of 
previous observers using samples of questionable surface 
and volume cleanliness it is felt that indeed these negative 
results are significant. 

Thus the experiment clearly shows that the Kramer 
effect is not a new basic type of electron emission process 
occurring during the phase transformations of clean tin. 
That no emission was seen from the sample which was 
contaminated could be interpreted to mean that the sample 
was not dirty enough. However, an examination of the 
apparatus used by those who obtained positive results 
indicates that they were photon sensitive while in this 
experiment photons could not be detected. It is quite pos- 
sible that a photon emission during phase change could 
explain the counts which were thought to be exo-electrons. 

Microfilm $2.50; Xerox $4.40. 84 pages. 





THE POLARIZATION OF NUCLEI BY ROTATION 
(L. C. Card No. Mic 60-3807) 


Steve Paul Heims, Ph.D. 
Stanford University, 1960 


Known gyromagnetic effects depend on the motion or 
the spin of electrons. Here a nuclear gyromagnetic effect 
is considered: if a crystal is rotated rapidly the nuclear 
spins are expected to align in the direction along the axis 
of rotation. This is the nuclear analog of the Barnett 
effect. 

One may evaluate the degree of polarization expected 
for a given constant rotation frequency ® with the use of 
equilibrium statistical mechanics. As an extension of the 
earlier work by Jaynes | Phys. Rev. 106, 620 (1957) ], it is 
shown that the correct density matrix has the form 


get =" a 1 o 
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(1) 

T 
where ¥ is the Hamiltonian and J the angular momentum 
of the system. The amount of polarization expected in the 
presence of a magnetic field H ata temperature T fora 
nucleus with spin I is 


cT> -iGtt nlw+ vy) 
3 


kT 





(2) 


4 


Corrections to (2) are obtained, when the coupling of the 
spin to the rest of the crystal, i.e. dipole-dipole coupling 
between nuclei, magnetic interaction of the nuclear spins 
with electrons, and electrostatic interactions are treated 
as a perturbation to the density matrix without coupling. 
This perturbation treatment leads to the Knight shift in 
metals, as well as the Lamb shielding effect and the 
chemical shift. The perturbation expansion for the ex- 
pected value of any arbitrary operator C, described by a 


e A+B 


density matrix of the form p = , with A and B 


non-commuting operators, is developed in general. The 
expansion is in terms of expectation values over the den- 


A 


: e ie 
sity matrix p,= , and in increasing powers of B. 


Tre* 
The convergence of the expansion is improved over that 
of the exponential by the presence of the denominator. 
Typically B represents the coupling Hamiltonian divided 
by -kT. 

Some features of the system of spins and particles are 
studied in terms of the Schroedinger equation without re- 
course to statistical mechanics: (A) The quantum- 
mechanical generalization of the classical Larmor theorem 
is described for a system of particles with spin and dif- 
fering gyromagnetic ratios; the theorem is exact for spins 
and approximate for orbital motion; it includes fields 
which depend linearly on the time. (B) The Hamiltonian 
for a rotating crystal in a magnetic field is worked out, 
emphasizing the possible role of dipole-dipole interaction 
in bringing about nuclear polarization by rotation. An 
equivalence exists for the eigenvalues and wave functions, 
between a rotating crystal in a stationary magnetic field 
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and a fixed crystal in a rotating field plus a field along the 
axis of rotation. (C) For the system of two spin ; particles 
coupled by dipole interaction it is shown by direct inte- 
gration that the presence of a rotation (or a magnetic field) 
around an axis perpendicular to the line on which the 

nuclei lie, will tend to induce some polarization. The 
eigenvalues and wave functions of the system are given. 

The general time-dependent behavior is described by 
a statistical theory modelled after the Bloch theory of 
nuclear magnetic relaxation. One obtains differential 
equations of the same form as Bloch’s equations with 
stationary solutions of the form (2). Numerical values of 
relaxation times may differ from Bloch’s case because all 
particles in a rotating crystal (in the absence of a field) 
have the same rotation frequency, while in a magnetic 
field particles with different gyromagnetic ratios have 
different Larmor frequencies. 

The results to be expected in experimental observation 
of polarization by rotation, with and without magnetic 
fields, are discussed briefly. The observables are the 
total polarization, absorption frequencies, line widths and 
relaxation times. 

Microfilm $2.50; Xerox $7.00. 150 pages. 


EXCESS CARRIER LIFETIME 
IN INDIUM ANTIMONIDE 


(L. C. Card No. Mic 60-4184) 


Robert Allan Laff, Ph.D. 
Purdue University, 1960 


Major Professor: H. Y. Fan 


The recombination of excess electron-hole pairs in 
indium antimonide has been investigated in the tempera- 
ture range between 15°K. and 200°K. Over this tempera- 
ture range, recombination is controlled by recombination 
centers having energy levels in the forbidden energy gap. 
The existence of minority-carrier trapping in p-type 
samples at low temperatures has been established through 
the study of Hall effect of optically excited carriers, rise 
time of conductance upon electrical injection and the 
steady state drift of injected carriers. The lifetimes of 
majority and minority carriers are determined from 
measurements of photoconductivity and photoelectromag- 
netic effect. For the analysis of the data, theoretical 
treatments of these two effects are extended to cover the 
combined effects of trapping, surface recombination, 
spectral dependence of absorbed light, arbitrary magnetic 
field strengths, and the presence of more than one type of 
hole. From the study of results obtained on n- and p-type 
samples of various carrier concentrations, a model is 
proposed for the recombination center. The model con- 
sists of a donor center which can be doubly ionized. The 
two energy levels of the center are located at 0.055 and 
0.12 ev above the valence band. The rates for the capture 
of electrons and holes have been determined for the center 
in various charged states. 

In p-type material, the chemical acceptors are in 
statistical equilibrium with the free hole in the valence 
band. At low temperatures (T < 60°K.) where holes freeze 
out onto the acceptors, an increase of free holes due to 





photoexcitation leads to a corresponding increase in the 
concentration of holes on acceptors. This effect reduces 
the rise of hole lifetime with decreasing hole concen- 
tration. 

The concentration of centers present is found to be of 
the order of 10**cm~* in various n-type and p-type sam- 
ples from different ingots. In order to determine the 
nature of the recombination centers, different treatments 
are used to introduce additional centers into the material. 
It is found that electron bombardment at 0°C. with 4.5 mev 
electrons produces additional centers which have the same 
recombination properties as the original centers. This 
result indicates that the recombination centers have the 
nature of structural defects rather than chemical im- 
purities. Microfilm $2.50; Xerox $6.00. 125 pages. 


IMPURITY CONDUCTION AT 
LOW CONCENTRATIONS 


(L. C. Card No. Mic 60-4244) 


Allen H. Miller, Ph.D. 
Rutgers University, 1960 


Major Professor: Elihu Abrahams 


The electrical conductivity of an n-type semiconductor 
has been investigated at low temperatures T and low 
impurity concentrations Np. The model is that of phonon- 
induced electron transfer of a localized state at a donor 
site to a state at a nearby vacant site. A fraction K = 
N,/Np Of the sites is assumed to be vacant due to the 
compensation. 

To first order in the electric field, the solution of the 
steady state and current equations is shown to be equiva- 
lent to the problem of finding the equivalent resistance of 
a linear network. Each pair of sites in the network is 
connected by an element whose impedance is inversely 
proportional to the transfer rate between the sites. 

The T dependence of the resistivity is found to be 
given by p ~ exp(e,/kT) where e¢, = (e’/Xo)(rp7? 

-1.35 r,~*) for low compensations K. (The lengths 

rp and r, are defined by Np a~* = 47rp 4 °/3.) At 

higher K,e3; and p attain a minimum value near K = 0.5. 
The dependence on Np is 


p ~ [1 + 18.2(a, rp)’ * Jexp[1.09(rp /a)*/*]. 


The length a is the transverse radius of the orbit. 
The agreement of the values of €, and the dependence 
of Np with experiment is satisfactory. 
Microfilm $2.50; Xerox $5.40. 108 pages. 


THE PRODUCTION AND PROPERTIES OF 
SINGLE CRYSTAL WIRES 


(L. C. Card No. Mic 60-4618) 


Edward Nathan Sickafus, Ph.D. 
University of Virginia, 1960 


Several methods of producing single crystal wires 
having random orientations were investigated. The wires 
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are of the order of 10 microns in diameter by about 10 mm 
length. The methods investigated are: (1) Taylor’s method 
of producing filaments of metal inside glass capillaries, 
as adapted to gold and copper, (2) the mechanical reduc- 
tion of 100 micron Al wire to 50 micron wire, and then 
further reduction by a chemical means, and (3) the re- 
crystallization of 10 micron polycrystalline copper wire. 
A method of producing single crystal copper wire having 
a specific orientation, and a method of preparing micro- 
scopic Al balls and Al.O; tubes is described. 

Single crystal copper wires were prepared by the re- 
crystallization process and then their mechanical and 
electrical properties were studied. Some of the Cu 





crystals appear to have an elastic region up to 10~* strain, 
but others show considerable plastic effects before this. 
The degree of plasticity seems to depend upon orientation. 
Residual resistance measurements were made which indi- 
cate the wires are more pure than copper whiskers. 
Strain-resistance measurements were made which showed 
signs of plastic effects at low strains (depending upon 
orientation) and which gave nonreproducible linear re- 
gions. The strain-resistance slopes tend to change always 
in the same direction which is interpreted as the effect 
of the introduction of lattice defects. 

Microfilm $2.50; Xerox $4.00. 71 pages. 
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GERMINAL VESICLE BREAKDOWN IN THE 
EGGS OF SPISULA AND HYDROIDES 


(L. C. Card No. Mic 60-3623) 


Francis Taber Ashton, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. Lester Goldstein 


The dissolution of the nuclear membrane is frequently 
one of the initial steps in cell division. The breakdown of 
the germinal vesicle nucleus of many types of marine eggs 
represents the start of the maturation divisions and is the 
typical response of the egg to stimulation. Heilbrunn in 
1956 proposed a theory to explain stimulation of cells of 
all types, including marine eggs. The theory states that 
natural and artificial stimulating agents act by releasing 
calcium ions which are bound in the cortex of the cell. 
The theory goes on to state that this released calcium 
activates a proteolytic enzyme system which is responsi- 
ble for the reaction of the cell. 

The purpose of the present work has been to investi- 
gate the germinal vesicle breakdown process in the eggs 
of the clam Spisula (Mactra) solidissima and of the worm 
Hydroides hexagonus (=dianthus) in order to determine 
whether the phenomena in these eggs can be explained by 
Heilbrunn’s theory of stimulation. 

Hypertonic solutions and solutions containing excess 
isotonic potassium ions have been shown to cause activa- 
tion in Spisula eggs. These same agents also are able to 
cause nuclear breakdown in Hydroides eggs. Addition of 
sodium citrate to the medium prevents activation by 
excess potassium ions in both types of eggs. If Hydroides 
eggs are placed in a solution containing sodium citrate for 
thirty minutes and then returned to sea water, most of 
them will show nuclear breakdown, It is suggested that 
both types of eggs are activated by a similar process and 
that calcium ions are required for nuclear breakdown to 
occur. 

Chymotrypsin has been found to cause nuclear break- 
down in Spisula eggs, even when sodium citrate is present. 
Trypsin will not cause activation in these eggs. Trypsin 
will cause nuclear breakdown in Hydroides eggs, while 
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chymotrypsin will not. Trypsin causes general disintegra- 
tion, including nuclear breakdown, in Hydroides eggs in 
the presence of sodium citrate. It is possible that trypsin 
and chymotrypsin are acting directly on the nuclear mem- 
brane to cause nuclear breakdown. It is possible, there- 
fore, that these enzymes are duplicating the action of an 
intracellular protease system. 

Spisula eggs homogenized in sea water or activated by 
excess potassium ions and homogenized in a citrated 
medium contain a “principle” which will cause nuclear 
breakdown in intact eggs. The “principle” is not present 
in inactivated eggs. It appears to rise in activity up to the 
time of nuclear breakdown and to decrease in activity 
afterwards. Because the “principle” is inhibited by soy 
bean inhibitor and ovomucoid, it may be similar to trypsin 
or chymotrypsin in nature. 

It is suggested that the “principle” is a calcium- 
activated protease which is responsible for nuclear break- 
down. It is therefore suggested that the germinal vesicle 
breakdown process in Spisula and Hydroides eggs can be 
explained in terms of the theory proposed by Heilbrunn. 

Microfilm $2.50; Xerox $3.00. 45 pages. 


EXCRETION OF SODIUM AND WATER 
IN RATS MADE HYPERTENSIVE BY 
SUBTOTAL NEPHRECTOMY 


(L. C. Card No. Mic 60-4080) 


Leonard Ezrow, M.D., Ph.D. 
The Ohio State University, 1960 


The excretion of sodium and water by rats made hyper- 
tensive by subtotal nephrectomy after loading with hypo- 
tonic, isotonic, and hypertonic sodium chloride solutions 
and during basal conditions shows these animals to have 
essentially normal patterns of sodium excretion. Water 
excretion was invariably greater than that observed in 
normal animals. The hypertensive animal, thus, has a 
greater body sodium to water ratio. 

A calculation designated “free sodium” was devised to 
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relate sodium concentration with volume to show quantita- 
tively the effect of abnormal sodium-water ratios on the 
body fluids. 

Free sodium of the body was presumed to be increased 
in hypertension as a consequence of the enhanced renal 
excretion of water. Some implications of increased free 
sodium of the body in hypertension were considered. 

A new hypothesis was postulated relating abnormalities 
in body free sodium to neurogenic hypertension. Accord- 
ing to this view, increased osmolarity of body free sodium 
acts directly on “osmoreceptors” in a vasomotor regulat- 
ing center within the brain-stem. Increased osmolarity, 
according to this view, activates the vasomotor center to 
increase sympathetic tone. 

Microfilm $2.50; Xerox $6.20. 126 pages. 


THE KIDNEY RED CELL VOLUME (KRCV) 
AND THE EFFECTS OF HEMORRHAGE 
AND ADRENALINE 


(L. C. Card No. Mic 60-3065) 


Patricia Nordstrom Farnsworth, Ph.D. 
Columbia University, 1960 


The objectives of the present work were to measure 
the kidney red cell volume (KRCV) using Cr” tagged red 
cells under control conditions, and after adrenaline or 
bleed-out. The experiments were of four kinds: control, 
adrenaline, partial bleed-out, and maximum bleed-out. 

The control experiments were performed in order to 
answer the questions whether the KRCV of the two kidneys 
was the same and whether this was true if the second 
kidney was ligated after an interval of time as was re- 
quired by the techniques used in the adrenaline and 
hemorrhage experiments. Both questions were answered 
in the affirmative. When the renal pedicles were ligated 
simultaneously the mean values for the KRCV (ml/gm) 
were substantially the same (0.073 S.E. = 0.003, right, 
and 0.070 S.E. = 0.003, left). When the renal pedicles 
were ligated 10 minutes apart, there was no constant 
deviation between the KRCV (ml/gm) of the kidney tied 
off first and that tied off 10 minutes later (0.071 S.E. = 
0.007, right, and 0.071 S.E. + 0.003, left). Furthermore, 
the mean weights of the right and left kidneys were the 
same. A by product of the control experiments was data 
on the relationship between arterial cell percentage and 
KRCV. The arterial cell percentage varied from 40.5 to 
54.5%, and the KRCV varied from 0.049 to 0.088 ml/gm of 
kidney tissue. The KRCV was found to increase with 
arterial cell percentage (r = 0.69). In the adrenaline 
experiments the first kidney was tied off, adrenaline was 
injected, and the second kidney was then tied off. The 
effect of adrenaline on the KRCV was dependent on the 
dose administered. In a maximum response the KRCV 
was reduced by 80%. In the partial bleed-out experiments 
the right kidney was ligated, the animal partially bled out, 
and the second kidney ligated. The KRCV showed little 
change with bleedings less than 20% of the total red cell 
volume; however, when the bleeding exceeds this volume 
there was a sharp drop in KRCV. After a maximum 
bleed-out the residual KRCV was 55% of the control. In 
the maximum bleed-out experiments both kidneys were 





ligated and excised. The following three types of bleed- 
out were employed: I. free flow without anesthesia, 

Il. free flow with Nembutal anesthesia, and III. rapid 
syringe bleed-out without anesthesia. The percentage of 
total red cells removed was the same in bleed-outs of 
types Zand III. The percentage in the bleed-out of type I 
was significantly lower. The residual KRCV after 
bleed-outs of types I and II was substantially the same 
and type III bleed-out the KRCV was smaller. In addition 
to the adrenaline and bleed-out experiments other attempts 
to alter the KRCV were made. It was found that partial 
occlusion of the aorta cephalad to the renal arteries 
caused an increase in the KRCV and subjection to cold 
caused a decrease in the KRCV. 

Kidney plasma volume determinations were performed 
using I’** tagged human albumin and mean value for KPV 
was 0.131 ml/gm. The KPV after a syringe bleed-out with 
Nembutal anesthesia was reduced by 33% and after a dose 
of adrenaline which reduced the KRCV by 80% only 38.3% 
of the KPV was lost by the kidney. The cell percentage 
determined for kidney blood was 35.1%. 

Microfilm $2.50; Xerox $3.00. 48 pages. 


PART I: A PHYSICAL STUDY OF 
LOBSTER NERVE AXOPLASM. 
PART II: SEMIPERMEABILITY OF THE 
NUCLEAR MEMBRANE IN THE INTACT CELL. 


(L. C. Card No. Mic 60-3580) 


Carl Mervyn Feldherr, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. Lester Goldstein 


PART I 


The purpose of this investigation was to study the 
physical nature of resting axoplasm and to detect if pos- 
sibie, any changes which might occur as a result of 
stimulation. 

Techniques used in this study were micro-manipulation 
and phase-contrast microscopy. When small drops of 
paraffin oil (4-40 4) were micro-injected into the axons, 
the drops did not move under the influence of gravity as 
long as the axons remained functional. When large 
amounts of oil were injected into resting axons, the oil 
appeared to fill the entire width of the axon. Similar re- 
sults were obtained when large amounts of oil were 
injected into axons which were being simultaneously 
stimulated. With the phase-contrast microscope, vigorous 
Brownian movement could be observed within the axo- 
plasm. In some instances visible structural elements 
were seen in the center of the axons. It was shown, how- 
ever, that these visible structural elements are not neces- 
sary for conduction. Furthermore, it was found that a 
visible structure need not be present to prevent the oil 
drops from moving. Oil drops did not move in functional 
axons even when there were structural elements visible. 

It can be concluded from these studies that functional 
axons contain some organization not visible with the phase- 
contrast microscope, an organization which prevents the 
free movement of oil drops. Aside from this organization 
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some axons also contain visible structural elements. The 
fact that large amounts of oil appear to fill the entire width 
of the axons indicates that if a rigid cortical region is 
present in lobster axons it is not more than a fraction of 

a micron in thickness. No evidence was obtained to sup- 
port the idea that stimulation produces changes in the 
physical nature of the axoplasm. 


PART I: 


A recent investigation of the osmotic properties of the 
nucleus in frog oocytes has indicated that the nuclear 
membrane of these cells acts as a barrier to the free 
diffusion of relatively large molecules (M.W. 40,000 or 
greater). The present investigation was carried out for 
the purpose of determining whether similar results could 
be obtained for oocytes of an unrelated species. 

A 0.4% solution of fluorescein-labelled rabbit gamma- 
globulin in nine parts 0.151 M potassium chloride and 
one part .01 M phosphate buffer (pH 7.4) was micro- 
injected into the cytoplasm of immature oocytes of the 
Cecropia moth (family, Saturniidae). Ten minutes after 
the injections the oocytes were fixed. Following paraffin 
imbedding, seven or eight micron thick sections were 
cut. The paraffin was removed and the sections were 
mounted in Schillebar’s oil. It was found, when the slides 
were observed with the fluorescence microscope, that the 
fluorescence was present in the cytoplasm, but not in the 
nucleus. It was concluded from these experiments that 
the nuclear membrane of these cells is not freely per- 
meable to gamma-globulin (M.W. approx. 165,000). 

Microfilm $2.50; Xerox $3.00. 49 pages. 





HYPOTHALAMIC CONTROL OF 
PITUITARY GONADOTROPHINS 


(L. C. Card No. Mic 60-3582) 


Charles Carroll Gale, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: John R. Brobeck 


Purpose 


Electrolytic lesions were placed stereotaxically in the 
median eminence of the tuber cinereum of pregnant albino 
rats to test the hypothesis that intactness of certain hypo- 
thalamic structures and their physiological connections 
with the adenohypophysis are essential for (i) maintenance 
of gestation during the first half of pregnancy, and (ii) onset 
and continuance of lactation following parturition. An 
attempt was made by replacement therapy with appropriate 
hormones to identify deficiencies in secretion of adeno- 
hypophysial hormone(s), essential to gestation and lacta- 
tion, resulting from hypothalamic lesions. Since lesions 
interrupted the supraopticohypophysial tracts, the effect 
of deficits of posterior pituitary hormones on parturition 
was observed. 


Methods 


Lesions were placed stereotaxically in the hypothalamus 
of Wistar rats in various stages of gestation (days one 
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through 18), and subsequent effects on pregnancy, parturi- 
tion, and lactation were studied. Oxytocin injected several 
times daily into lactating rats with lesions permitted milk 
ejection, as lesions abolished the milk ejection reflex. 

In an attempt to prevent lesion-induced abortion, replace- 
ment therapy was administered consisting of luteotrophin 
(prolactin), estradiol benzoate, and estradiol benzoate 
plus progesterone. Similarly, in an endeavor to correct 
severe impairment in milk synthesis, treatment with 
luteotrophin, hydrocortisone, and progesterone was given 
to lactating rats bearing lesions. 


Results and Conclusions 





Lesions placed in 112 gravid rats before day ten of 
gestation interrupted pregnancy in most (57%), either by 
preventing implantation (lesions made day one) or by 
causing abortion-resorption (lesions made days three 
through nine). Lesions placed days ten through 18 did not 
interrupt gestation in 29 rats. Abortion was always asso- 
ciated with infarction of the adenohypophysis and/or sig- 
nificant reduction in its weight, although considerable 
amounts of apparently well-maintained adenohypophysial 
tissue were present. 

Compared to control rats receiving lesions days seven 
through nine of which 10% maintained gestation, treatment 
with estradiol benzoate plus progesterone permitted 100% 
to maintain gestation, whereas estradiol benzoate alone 
allowed 54% to remain pregnant. Luteotrophin did not 
have significant replacement value in maintaining preg- 
nancy. In rats receiving lesions day one and failing to 
implant by day eight, injection of estrogen resulted in 
implantation in 78%. These results suggest that abortion 
occurred in half of the rats because of deficits of gonado- 
trophins stimulating secretion of estrogen, and in the 
other half because of deficits of both estrogen-stimulating 
gonadotrophins and luteotrophin. 


Parturition 





Dystocia developed in 24% of rats receiving lesions 
days seven through nine and remaining pregnant, and in 
11% bearing lesions from days ten through 21; it occurred 
only in rats with severe diabetes insipidus. Ability of 
most rats to deliver normally despite presence of diabetes 
insipidus and absence of the milk ejection reflex suggests 
either (i) oxytoxin is not essential for parturition in rats, 
or (ii) lesser amounts of oxytocin are necessary for 
contraction of uterine musculature during delivery than 
for contraction of myoepithelium during milk ejection. 


Lactation 


Treatment with oxytocin and hydrocortisone signifi- 
cantly improved lactation, impaired by lesions; injections 
of luteotrophin and progesterone were not beneficial. 
Injected oxytocin permitted milk ejection, since lesions 
abolished the milk ejection reflex. Administration of 
hydrocortisone, acting alone or possibly in concert with 
oxytocin, improved milk synthesis. Lactational perform- 
ance correlated positively with adrenal weights in un- 
treated rats bearing lesions. Since no deficit in luteo- 
trophin secretion could be demonstrated at a time when 
deficits of oxytocin and antidiuretic hormone were 
manifest, these data do not support the hypothesis that 
oxytocin is a neurohumor stimulating release of luteo- 
trophin. Microfilm $2.50; Xerox $5.00. 100 pages. 
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DECREASED SPONTANEOUS LOCOMOTOR 
ACTIVITY IN THE RAT INDUCED BY 
HYPOTHALAMIC LESIONS 


(L. C. Card No. Mic 60-3585) 


Wilbert Eugene Gladfelter, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. John R. Brobeck 


The role of the hypothalamus in the control of the rat’s 
spontaneous locomotor activity has been studied. Small, 
bilaterally symmetrical, electrolytic lesions were placed 
systematically throughout the hypothalamus, and their 
effects on locomotor activity were determined. Two ap- 
parently discrete regions in the ventral half of the tuberal 
area of the hypothalamus were found which produced a 
decrease in spontaneous locomotor activity when damaged. 
One is a lateral region which lies between the fornix and 
the cerebral peduncle and extends from the level of the 
fornix downward to the base of the brain. Its rostro- 
caudal extent seems to be from about the level of the 
posterior border of the paraventricular nucleus back to, 
but not including, the premammillary area. The other is 
a medial region which seems to lie adjacent to the ventral 
half of the third ventricle, extending laterally from this 
structure only about half a millimeter. This region, too, 
appears to reach to the base of the brain. The rostro- 
caudal extent of this medial region seems to be from the 
level of the suprachiasmatic nucleus back to the level of 
the ventromedial nucleus. 

Activity was decreased to a much lower level after 
placement of the lateral lesions than after production of 
the medial lesions. 

In rats made hypoactive by lateral hypothalamic lesions 
the following studies and observations were made: 

1. The secretion of ACTH was measured by the 
adrenal ascorbic acid depletion test, the secretion of 
thyrotrophin was tested by the goitrogenic effect of propyl- 
thiouracil, and the secretion of gonadotrophins was studied 
by weighing the testes, seminal vesicles, and ventral 
prostates. By these methods, no impairment in the func- 
tioning of the anterior pituitary gland was found. 

2. Although hyperphagia, or aphagia and adipsia some- 
times occurred concomitantly with hypoactivity after the 
placement of large lateral lesions, hypoactivity, neverthe- 
less, was produced independently of any permanent im- 
pairment in food or water intakes in most of these rats. 

3. The rectal temperatures of these rats were always 
lower after the lesions were placed than before. The 
probable reiationship between hypoactivity and subnormal 
rectal temperature was discussed. 

4. Variation in the amount of food eaten daily from 
zero to ad libitum intakes produced as great a percentage 
change in activity in these rats as in normal rats. 

None of the above tests was done on rats made hypoac- 
tive by the placement of medial lesions. 

The effect of decreasing environmental temperature on 
activity was studied in rats with lateral lesions and also 
in those with medial lesions, and it was found that the rela- 
tive increase in activity in both groups of lesion-bearing 
rats was the same as that of the controls. 

Hypoactivity was produced independently of somnolence 
by both the lateral and the medial lesions. 

The relevance of the above findings was discussed with 


respect to: 
1. A possible relationship between the hypothalamus 





and the other areas of the brain which seem to be imper- 
tant in the control of spontaneous activity. 
2. Therole of the hypothalamus in the control of 
activity and in the regulation of energy exchange. 
Microfilm $2.50; Xerox $6.60. 140 pages. 


TEMPERATURE RESPONSES TO FORCED EXERCISE 
IN RATS WITH HYPOTHALAMIC LESIONS 


(L. C. Card No. Mic 60-3589) 


Paul Wei Han, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: John R. Brobeck 


Experiments have led many to suggest that homeother- 
mic animals regulate their body temperature at a higher 
level during exercise. On the other hand, that the hypo- 
thalamus plays an important role in the regulation of the 
body temperature has alsobeenestablished. It seemed rea- 
sonable to hypothesize that the normal pattern of tempera- 
ture response to exercise depends also upon the integrative 
function of the hypothalamus. This dissertation is a report 
of the experiments designed to test this hypothesis. 

Rats were forced to run for 45 minutes on a treadmill at 
0.28 MPH. Colonic temperature was measured four times; 
these values were designated as T-in, T-out, T-30 and 
T-60 (temperature at the beginning, at the end, and at 30 
and 60 minutes after the exercise respectively). With the 
rats permitted to rest for 2 to 3 days, the same procedure 
was repeated until four experiments had been accomplished. 
Rats were then operated upon and small, bilateral, electro- 
lytic lesions were made in the hypothalamus using the 
Horsley-Clarke stereotaxic instrument. Two weeks after, 
another four running experiments were performed and 
colonic temperature measured. Data obtained postopera- 
tively were compared with the preoperative control. 

It was found that after sham operation, control rats 
showed nochange of the pattern of temperature response to 
exercise, while rats with lesions in certain parts of the hy- 
pothalamus showed significant changes. Anover-all higher 
temperature curve was observed in rats with lesions in pre- 
optic region and a higher T-out was observed in rats with 
lesions in ventromedial nucleus or in lateral hypothalamus. 

Continuous recordings of skin and colonic temperature 
during the running experiments showed that the skin tem- 
perature of rats with preoptic lesions developed a sharp 
fall right after the conclusion of the exercise. In contrast, 
the skin temperatures of control rats and of rats with 
lesions in ventromedial nucleus or in lateral hypothalamus 
remained high for a while. Two rats with preoptic lesions 
were exposed to a hot box of 104° F and they died of hyper- 
thermia (109 and 110° F) after 45 minutes of exposure. In 
a similar test, control rats could maintain their tempera- 
ture at 104 to 106° F. These findings indicate that pre- 
optic lesions caused impairment of heat loss through 
peripheral vasodilatation and vaporization, and this im- 
pairment is responsible forthe over-all higher temperature. 

No impairment of heat loss mechanism was recorded 
from rats with lesions in ventromedial nucleus or in lat- 
eral hypothalamus. It seemed that their higher post- 
operative T-out might be a secondary effect of the lesions. 
Since lesions in ventromedial nuclei have been known to 
cause overeating and obesity, the relationship of weight 
gain and T-out was checked. Curve obtained showed that 
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rats with higher rate of weight gain had a higher T-out. 
This group of rats was also studied during starvation and 
a period of limited food intake when their body weight was 
kept nearly the same as control’s. The higher T-out dis- 
appeared in these tests. These findings indicate that the 
high T-out of this group of rats is associated with their 
rate of weight gain. 

Since lesions in lateral hypothalamus have been known 
to cause disturbance of water intake, the relationship 
between water intake and T-out was looked into. No posi- 
tive relationship was found. 

It is concluded that hypothalamus plays an important 
role in temperature regulation during exercise. 

Microfilm $2.50; Xerox $4.40. 84 pages. 


PERSISTENT ENDOGENOUS RHYTHMS OF 
BODY TEMPERATURE IN HIBERNATING BATS 


(L. C. Card No. Mic 60-5021) 


Michael Menaker, Ph.D. 
Princeton University, 1960 


The present investigation has established that the en- 
dogenous “clocks” of two species of bat, Myotis lucifugus 
and Eptesicus fuscus, continue to function while these ani- 
mals are in deep hibernation at several body tempera- 
tures between 3° and 10°C. The overt persistent rhythm 
which was assayed was one of body temperature fluctuation. 
The fact that the rhythm persists at very low body tem- 
peratures with a circadian period not very different from 
the period which Rawson (1956) has demonstrated for the 
bat clock at much higher temperatures is new evidence 
that this mammalian clock is temperature-compensated. 

Several major differences have been found between the 
body temperature regulation, at low body temperatures, of 
bats studied during their natural winter hibernation and 
those captured during their normally active period in the 
summer and forced to drop their body temperatures by 
placing them ina cold environment. Chief among these 
differences are the amplitude of the periodic fluctuations 
of body temperature which is large (18° C.) in “winter” 
bats and very small (0.5° — 1.5° C.) in “summer” bats; and 
the ability of winter bats, in common-with all other hiber- 
nating mammals, to raise their body temperatures to the 
normal homeothermic level while in a cold environment, 
which ability seems lacking in summer bats at the same 
temperatures. On the basis of these differences, it is 
suggested that bats, like other hibernators, may need a 
period of preparation for hibernation and further that bats, 
which normally begin their hibernation in the fall, may not 
be capable of true hibernation in the summer. 

The period of the overt persistent rhythm, which di- 
rectly reflects the behavior of the underlying endogenous 
clock, has been found to be significantly different in 
“summer” and “winter” bats at the same body tempera- 
tures. This suggests that the rate of the clock itself is in 
some way affected by an annual physiological cycle. 

The phase of the body temperature rhythm is shown to 
be set, in summer bats, by a factor or factors in the 
exogenous cycle and seems, in winter bats, to be affected 
by some part of the experimental procedure. 

Evidence is examined for and against the concept of 
bat body temperature regulation as a primitive character. 

Microfilm $2.50; Xerox $6.00. 122 pages. 

















EFFECTS OF SULFHYDRYL INHIBITORS 
AND MERCAPTANS ON 
CELL DIVISION AND THE 
COLLOIDAL STATE OF CYTOPLASM 


(L. C. Card No. Mic 60-3687) 


Howard Rothstein, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. L. Goldstein 


Past experiments have shown that sulfhydryl and di- 
sulfide groups are important in the functioning of many 
biological systems. They have also been associated with 
viscosity changes in in vitro protein systems. The purpose 
of this investigation is to determine: (1) whether introduc- 
tion of thiols or thiol inhibitors will cause reproducible 
changes in protoplasmic viscosity and (2) the direction in 
which these changes will occur. 

Viscosity changes have been determined by measure- 
ments dependent on the rate of fall of certain intracellular 
inclusions under the influence of a given centrifugal field. 
Alterations in morphology and locomotion have also been 
recorded. Three types of celis have been studied: Para- 
mecium multimicronucleatum, Pelomyxa carolinensis, 
and the eggs of the marine echinoderm, Arbacia punctulata. 

Treatment with mercaptoethanol or thioglycolic acid 
causes the cytoplasm of unfertilized Arbacia eggs to in- 
crease in viscosity after an exposure of thirty minutes. 
When fertilized eggs are exposed to mercaptoethanol they 
enter the mitotic gelation but their viscosity remains high 
and there is no cleavage. When fertilized eggs are exposed 
to 10°° M HgCl,, 10-* M iodoacetamide or 107° M p-chloro- 
mercuriphenyl sulfonic acid a similar series of reactions 
occurs, that is, the cells develop a high cytoplasmic vis- 
cosity but this is not reversed as in the controls and there 
is no division. With 10~* M O-iodosobenzoic acid cleavage 
and the concomitant viscosity alterations take place as in 
the control eggs. In Paramecium multimicronucleatum, 
treatment with mercaptoethanol or thioglycolic acid causes 
an initial increase in fluidity (the inverse of viscosity) 
followed by a much longer period of lowered fluidity. 
Eventually viscosity values approach those of the untreated 
cells. Concentration has an effect both on degree of al- 
teration of fluidity and on the length of time required for 
the cell to reach pretreatment levels. On approaching 
lethal concentrations, the second kind of effect is markedly 
accentuated. When Paramecium is exposed to 0.075 M 
mercaptoethanol (1 hr.) then washed for 20 minutes and 
resubjected, the original reaction is somewhat repressed, 
especially with respect to the viscosity increase. When the 
organisms are washed overnight (12 hrs.) the original 
reaction is more closely, but still not exactly, duplicated. 
Experiments on the amoeba, Pelomyxa carolinensis indi- 
cate that addition of excess sulfhydryl groups produces 
pronounced but reversible changes in the sol-gel transfor- 
mation mechanism in this organism. 

The experimental results show that addition of thiols 
or thiol inhibitors produce marked and reproducible ef- 
fects on the cells studied. We have here a description 
of the behavior of some of the proteins responsible for 
changes in cellular viscosity. This description could 
be used as a criterion in the subsequent isolation of 
these proteins. 

Microfilm $2.50; Xerox $3.00. 
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PARLIAMENT AND THE ELECTORAL 
SYSTEM IN POLAND, 1918-1935. 


(L. C. Card No. Mic 60-3078) 


Alexander Jacob Groth, Ph.D. 
Columbia University, 1960 


This study traces the development of the Polish elec- 
toral system from 1918 to 1935 and its relationship to the 
parliament and the political forces operating within it. 

The electoral laws of 1918 and 1922 are analyzed in 
terms of their origin, content, and operation, as well as 
the views of the several political parties on the respective 
merits of these laws. 

The results of the elections of 1919 and 1922 indicate 
that the system of proportional representation employed 
both in the 1918 and the 1922 laws deprived the coalitions 
of the Right, led by the National Democrats, of a majority 
in parliament, which, in view of the well-balanced distribu- 
tion of strength of these coalitions, would have been likely 
under a plurality-single-ballot electoral system. 

The views of the several political groupings in the 
Constituent Sejm of 1919 and the Parliament of 1922 indi- 
cate a basic cleavage on the electoral question. As re- 
flected in parliamentary debates, the parties of the Left 
and the National Minorities regarded proportional repre- 
sentation as a sine qua non of their right to be fairly and 
honestly represented in Parliament. The parties of the 
Right, on the other hand, regarded proportional represen- 
tation with misgivings and deplored the multi-party divi- 
sions in parliament which, according to their view, such a 
system was likely to perpetuate. Nevertheless, they were 
not prepared to demand a complete abolition of proportional 
representation. Since in many areas of eastern Poland 
Ukrainians or White Russians constituted the largest part 
of the population, the Right feared that the Polish ethnic 
elements there might be deprived of representation under 
a non-Proportional Representation system. The Right ad- 
vocated limited reforms designed to limit the effect rather 
than to abolish proportionality. The Left and the Minorities 
consistently supported proportional representation from 
1918 onwards. The parties of the Centre, particularly 
Piast and the National Workers’ Party, came to identify 
with the position of the Right after 1922. 

Neither the 1919 nor the 1922 election produced a ma- 
jority for any one party. Parliament was thoroughly di- 
vided when, in May, 1926, Marshal Pilsudski’s coup brought 
him to power. 

Since in 1926 the Pilsudski government offered a pro- 
gram of constitutional reform, the parties of the Right 
attempted to use the opportunity to reform the electoral 
system as well. Their attempts were frustrated by the 
continued Left-Minority opposition and the indifference of 
the government, which saw the main failure of the Polish 
constitutional system in the inadequate executive power 
provided by the March 17, 1921 constitution. 


re: the number of manwusc? 


ements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page 





The elections of 1928 and 1930 were designed to furnish 
the Government Block of Marshal Pilsudski (B.B.W.R.) 
with the requisite majority for carrying out constitutional 
reforms. In 1928 no such majority was obtained; the 1930 
majority was obtained under conditions of such duress as 
to render its genuineness doubtful. 

The Constitution of April 23, 1935, adopted by the Par- 
liament of 1930, eliminated proportionality from the elec- 
toral system. An even greater novelty, however, was in- 
troduced by the electoral law of July 8, 1935, which in 
effect excluded parties from Parliament and based the 
entire electoral system on nominating assemblies drawn 
from representatives of local government and professional, 
cultural, and economic associations for the Sejm, and an 
elite of the educated, decorated, and professionally dis- 
tinguished citizens for the Senate. The new system was 
condemned and opposed by all parties, supporters and 
opponents of proportional representation alike. 

The study concludes that the electoral laws of the 
1918-1935 period failed to provide effective parliamentary 
government; nor did they satisfy, particularly after 1935, 
widespread demand for equity of representation, thereby 
contributing to the malfunction of the whole political 
system. Microfilm $5.30; Xerox $18.70. 413 pages. 


FUNCTIONS OF A DEPUTY TO THE 
SUPREME SOVIET OF THE USSR, 1938-1959. 


(L. C. Card No. Mic 60-3085) 


Peter Henry Juviler, Ph.D. 
Columbia University, 1960 


Soviet parliamentarianism attained its present form 
under the “Stalin” (now “Soviet”) Constitution of 1936, with 
its provisions for direct, universal adult suffrage to a 
USSR Supreme Soviet, “the most democratic parliament in 
the world,” replacing indirect, class-discriminatory elec- 
tions to the defunct Congress of Soviets. There is no open 
“loyal opposition” in the USSR. Consequently, a deputy to 
the Supreme Soviet is a “servant of the people” only as he 
serves the Communist Party by so being, for a four year 
term after selection by the Party in uncontested elections. 

Three-quarters of the nearly 1400 deputies are party 
members. About one sixth of the deputies in 1954-1958 
were workers or peasants, one third were in management 
or the professions, and almost one half were state or party 
officials and military brass. 

Functions of a deputy may be propagandistic or tech- 
nical-informative. Every deputy performs a propagandistic 
function merely by being a member of the Supreme Soviet, 
the bicameral parliamentary symbol of the unity of Party, 
Government and people, in which the Council of the Union 
is supposed to represent the general interests of the Soviet 
people, and the co-equal chamber, the Council of Na- 
tionalities, is supposed to represent the interests of the 
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nationalities. Deputies are the “best sons and daughters 
of the Soviet people,” whose biographies are held up as 
examples to that people. 

They propagandize the party line among their constitu- 
ents, and during their speeches at (very short) Supreme 
Soviet sessions, from four to eight days a year. Since 1955 
the Khrushchev “touch” has meant not only more activities 
for deputies than in any year since 1939, but also more 
attention to foreign parliamentary propaganda targets. 
Second-string leaders and trusted intellectuals have been 
active in the Inter-Parliamentary Union. The Supreme 
Soviet Presidium organizes and collates the work of the 
Supreme Soviet and as “collective president” ofthe USSR, 
issues edicts. Except for its president (head of state) and 
secretary, the 33 eminent deputies in the Presidium leave 
the work to a paid Presidium staff. 

A non-official deputy is more likely to help his constitu- 
ents in personal or local problems. But the basic technica]- 
informative function of a deputy in legislation is carried 
out largely by deputies who are state and party officials. 
Soviet law and theory do not conceal the Party’s direction 
of legislation. But they do not exclude, rather they extol, 
wide opinion-tapping. Law projects are initiated in admin- 
istrative or party organs, all pass through party approval, 
often then through government drafting and research bodies, 
and a public “discussion,” then sometimes, now-a-days if 
basic (such as legislative “Bases”), to the Supreme Soviet. 
Any such project will usually go before sessions of the 
Legislative Proposals or the Budget standing commissions 
of both chambers, or the Economic Commission of the 
Council of Nationalities, which have 171 members in all, 
in which amendments may be made, and in whose work 
hundreds of outside experts participate. 

In the set sessional speeches, there is some criticism 
of agencies and bureaucrats during the passage of annual 
plans and budgets and other bills. Deputies have never 
criticized the party, nor the foreign ministry since 1938. 
There will be minor requests for economic and adminis - 
trative aid to the localities; then unanimous votes YES. 

From the activities and functions of the deputies, one 
might conclude that the Supreme Soviet functions not only 
as a facade, but also as a ceremonial state summit, a 
symbol, and a “transmission belt.” There are no signs, 
however, that Soviet parliamentary procedures will of 
themselves evolve into contested elections and opposed 
government business, independently of other social and po- 
litical changes. 

Microfilm $7.00; Xerox $25.00. 552 pages. 


THE TRANSITION OF TURKEY’S POLITICAL 
REGIME TO A MULTI-PARTY SYSTEM 


(L. C. Card No. Mic 60-507) 


Kemal H. Karpat, Ph.D. 
New York University, 1957 


;1 wt 


Adviser: Professor Basil Viavianos 


Turkey underwent fundamental political, social, eco- 
nomic, and cultural changes during the past fifty years, 
which first prepared the ground for, and then necessitated 
the country’s transition to a multi-party system. 
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The Young Turks, who acquired power in the Ottoman 
Empire in 1908, started a chain of reactions which finally 
culminated in the establishment of the Republican form of 
government in 1923. The Republic’s political ideals were 
democratic, but the necessity for carrying out basic socio- 
economic and cultural reforms led to the establishment of 
a strong government, and then to a strong, monolithic one- 
party system. While the government had supreme au- 
thority in initiating these reforms, it had no control over 
their effects. Consequently, the Turkish society’s rudi- 
mentary structure and Islamic-traditionalist mentality 
were changed, and its new diversified needs and aspira- 
tions could no longer be satisfied by the one-party regime. 
The result was an almost unanimous popular demand to 
readjust the country’s political regime to the democratic 
ideals at the foundations of the Republic. This ideal was a 
new political reorganization, that is, a multi-party system, 
granting freedom to all groups and individuals in the so- 
ciety to express their views and to associate on the basis 
of opinion and interest. The ensuing political struggle for 
a multi-party system began in 1946 with the approval of 
the ruling Republican Party. Consequently, the Democratic 
Party was established and, aided by all the social groups 
in the country, took office in 1950, after the first really 
democratic elections in Turkey’s history. 

This struggle did not result in any constitutional guar- 
antees to safeguard the new multi-party system, but did 
produce fundamental changes in the people’s thinking and 
government mentality and practice. Moreover, as a result 
of the struggle, five of the Republic’s six basic principles 
(Nationalism, Populism, Statism, Secularism, and Re- 
formism) were reinterpreted with a view to readjusting 
them to the multi-party system. This reinterpretation was 
also motivated by the ascendancy of the traditionalist - 
conservative minded groups to power and by the political 
parties’ need for votes. Ideologically speaking, the multi- 
party developments in Turkey were strictly conditioned by 
conformity demanding Nationalism and suspicion of Com- 
munism., 

The political struggle resulted in the establishment of a 
series of major and minor political parties, which as to 
program, philosophy, and mentality greatly resemble each 
other and thus do not correspond to the society’s% socio- 
economic, political, and cultural needs and aspirations. 

The multi-party system has not been firmly established 
in Turkey, and the political goals in this respect have been 
replaced by economic ones. The stagnation of multi-party 
development is only temporary, because all the factors 
which necessitated the liquidation of the one-party regime 
are again irreversibly pushing the country toward a truly 
democratic multi-party regime. The establishment of such 
a system would depend on the acceptance of certain meas- 
ures to prepare the atmosphere conducive to political lib- 
eralism and of constitutional amendments consolidating 
such a system. 

Microfilm $6.80; Xerox $24.10. 535 pages. 
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ANTI-UTOPIANISM 
(L. C. Card No. Mic 60-3091) 


George Anthony Kateb, Ph.D. 
Columbia University, 1960 


This dissertation deals with hostility to the idea of 
utopia, with primary emphasis on hostility expressed in 
the twentieth century. I start with the assumption that 
means will soon be on hand to lend plausibility to the as- 
piration of establishing a world utopian society--a society 
of perpetual peace, full abundance, leisure, equality, and 
ease in virtue; and that it would therefore be desirable to 
inquire into the opposition to such an aspiration. That 
there should be opposition I find a matter for surprise; 
and the bias of the dissertation is all in favor of the utopian 
idea. 

I speak throughout of “modern utopianism,” and by that 
term I mean the political idealism which looks to a radical 
re-organization of social! life on a global scale, and which 
considers the advances in technology, and in the natural 
and behavioral sciences, as indispensable to its aims. 
Some basic modern utopian texts are: Edward Bellamy, 
Looking Backward, H. G. Wells, A Modern Utopia, Herbert 











Marcuse, Eros and Civilization, B. F. Skinner, Walden Two. 








I try to examine a fairly large number of ideas, atti- 
tudes, and sentiments which I designate as “anti-utopian,” 
and which I place into three groupings. The first grouping 
is of those ideas, attitudes, and sentiments which refer to 
the problems connected with “attaining utopia.” The sec- 
ond grouping is of those ideas, attitudes, and sentiments 
which refer to the problems connected with “maintaining 
utopia.” The third grouping is of those ideas, attitudes, 
and sentiments which refer to the nature of utopian ends, 
of the ends to be served by a hypothetical world utopian 
society. I therefore try to distinguish between three main 
species of hostility to the utopian idea. 

I not only take up ideas, attitudes, and sentiments 
(hereafter called “ideas”) which have been expressed in 
specific opposition to modern utopian texts, I also take up 
ideas which were expressed in the past against earlier 
utopian speculation, and which are still relevant to the 
present. Furthermore, I take up ideas which could be, but 
which have not yet been, expressed. My procedure is to 
state each anti-utopian idea in the words of an anti-utopian 
writer, when one is to be found, or in my own words, when 
one is not to be found; and then try to assess the idea by 
modern utopian standards. Again, the standards are taken 
from a modern utopian text, when possible, or are intro- 
duced by me, when necessary. 

In the chapter on the anti-utopianism concerning the 
means needed to attain utopia, I discuss a number of argu- 
ments against the use of violence for the purpose of seizing 
power and commencing the task of re-organizing society. 
I try to show that these formal arguments, though impres- 
sive, are not binding with the absolute force which is 
claimed for them; that plain common sense is really the 
most effective anti-utopian position on the means needed 
for attaining utopia. 

In the chapter on the anti-utopianism concerning the 
means needed to maintain utopian ends in being, I discuss 
certain apsects of the problem of rule in a utopian society, 
and some of the ways ih which the utopian alternatives of 
aristocracy, direct democracy, and anarchism, have been 
and can be attacked. I conclude that the utopian tradition 





stands to benefit from the anti-utopian critique, when that 
critique is made in the name of the politics of representa- 
tive government. I also consider modern antagonism to 
The Machine, and how this antagonism is related to utopi- 
anism. 

In the chapters on the anti-utopianism concerning the 
very nature of utopian ends, I discuss arguments that have 
been or could be made against perpetual peace, guaranteed 
abundance, and ease in virtue. The major portion of this 
discussion is given to an analysis of the social writings of 
B. F. Skinner and of the criticisms made of them. 

Microfilm $4.10; Xerox $14.40. 318 pages. 


THE GOVERNOR’S COUNCIL IN NEW ENGLAND 
(L. C. Card No. Mic 60-3465) 


Robert Nelson Larson, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Lashley G. Harvey 


When the thirteen American colonies won their inde- 
pendence from Great Britain, their early state constitu- 
tions made provision for an institution of government fa- 
miliar to them through long colonial experience: the 
governor’s council. Maine, New Hampshire, and Massa- 
chusetts have retained the council to the present time. 
This dissertation presents the thesis that the council is an 
anachronism in modern state government, diffusing power 
and responsibility in the executive branch, and hindering 
the governor in effectively functioning as the state’s chief 
administrator. 

The council, originating in the boards of directors of 
the early English trading companies which sent out colo- 
nists to North America, served in colonial times as the 
upper house of legislature, as a judicial court, and as an 
advisory council to the governor in the administration of 
the colony. The councillors, originally called “assistants,” 
and usually appointed by the Crown or by the governor, 
were drawn from the upper classes and exercised a 
markedly conservative influence in colonial government. 
Having complained of oppression by unduly powerful royal 
governors, the colonists, in setting up state governments 
during the revolution, placed a definite check on the au- 
thority of the chief executive by retaining the council and 
making it elective by and responsible to the legislature. 
Nevertheless, the council was often under attack during the 
nineteenth century as outmoded and unnecessary. 

The council is properly speaking not a cabinet, It per- 
forms advisory functions, but its members are not se- 
lected by the governor, are not department heads, and may 
not hold other state office. They continue to be chosen by 
the legislature in Maine, but have long been popularly 
elected in New Hampshire and Massachusetts. In these 
three states executive power is divided. Although the gov- 
ernor has sole authority to bring measures before the 
council for consideration, action requires the concurrent 
approval of both governor and council. 

The abolition of the council in states other than Maine, 
New Hampshire, and Massachusetts was impelled by the 
steady growth of state government in size and scope. In the 
early days, a state’s executive business could be handled 
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by a part-time governor and council at occasional meetings. 
As state government has developed into an evermore ac- 
tive, complex instrument of public service, the council, 
deliberately designed to diffuse authority in the executive 
branch, has appeared increasingly an impediment to effi- 
cient administration, existing in defiance of the theory of 
executive responsibility. 

Meeting briefly three or four times a month, without 
adequate staff, and composed of politicians not usually of 
gubernatorial calibre, the council lacks the expert knowl- 
edge that such functions as granting pardons and approving 
executive expenditures imperatively demand. Its power of 
approving appointments sometimes forces a virtual abdi- 
cation by the governor of his constitutional prerogative to 
make appointments, and deprives him of the use of pa- 
tronage as a tool of legislative leadership. 

Surveys of state administration have called for either 
the abolition of the council altogether, or a sharp diminu- 
tion of its powers. The writer believes that abolition 
would best serve the requirements of efficient state ad- 
ministration. The council’s powers and duties, including 
the important powers of confirming the governor’s appoint - 
ments, of approving pardons and of awarding or approving 
state contracts, should be assigned to other state agencies 
or in some cases to the governor himself. Often under 
fire as a mere “rubber stamp” or as a partisan body ob- 
structing the governor, the responsible head of the state 
administration, the council fills no essential role in modern 
state government. 

Microfilm $3.30; Xerox $11.50. 255 pages. 


MAIN FACTORS THAT INFLUENCE THE 
EDITORIAL CONTENT OF FARM MAGAZINES 


(L. C. Card No. Mic 60-3683) 
Norman Franklin Reber, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. Edward G. Janosik 


Farm magazines receive a demonstrated high reader- 
ship in the farm population of the United States, which, al- 
though decreasing in numbers, remains a strong social 


and political force in the nation. Therefore the nature of 
the editorial content in these magazines is significant in 
the kinds of attitudes that its readership stimulates and 
creates. 

However, the nature of this significant content is not 
determined by an editor and his staff alone. It is rather 
the result of an interplay of forces of which four are con- 
sidered in this dissertation: the content controllers 
(owners and editors), their readers, the advertisers, and 
tax-supported institutions. 

The forces were studied in 3,730 editorial columns in 
33 issues of eight general farm magazines. The analysis 
considered three basic magazine functions of informing, 
opinion molding, and entertaining. Information, the most 
important function space-wise, also has propaganda con- 
notations. Therefore sources of information were analyzed, 
particularly those of advertisers and tax-supported insti- 
tutions. 

The study resuits are presented as follows: Chapter I, 
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Introductory; Chapter II, The National Significance of 
General Farm Magazines; Chapter III, Ownership and 
Control of General Farm Magazines; Chapter IV, The 
Editorial Quest for Readership: Influence of the Reader 
on Editorial Content; Chapter V, Commercial Influence on 
Editorial Content; Chapter VI, The Influence of Tax- 
Supported Institutions on Editorial Content; Chapter VII, 
Opinion Molding Concerning National Government Policies; 
and Chapter VII, Summary and Conclusions. 

Some of the principal conclusions of this inquiry are as 
follows: 

Six of the magazine publishers were large, well estab- 
lished corporations. Their editors stated they enjoyed 
wide latitude in the selection of editorial content. All the 
editors stressed information as the most important func- 
tion of their magazines. 

The content controllers strongly influenced their 
readers toward more efficient farming and greater enjoy- 
ment of home life in a free enterprise system, for they 
drew most heavily for information from the non-tax- 
supported sources of the farms and homes of the nation. 

The controllers did not often publish material objec- 
tionable to important groups of advertisers. However, 
editors of a majority of the publications were relatively 
free from direct advertiser pressures. 

While editorial information content from commercial 
interests averaged only six per cent of the total editorial 
material, it received high readership which was helpful to 
the firms and trade associations not only in sales but in 
good public relations in more controversial matters. 

In discussing government policies, the controllers 
studiously refrained from political party identification. 
Editors held strictly to specific issues and avoided partisan 
politics. 

The common denominator of editors’ opinions was con- 
cern for the economic welfare of their readers, This was 
evident in both conservative and liberal views on govern- 
ment farm programs. 

The magazines did not give doctrinaire support to an 
ideology representing the preservation of individual free- 
doms from government regulation or control. 

The magazines drew from 14 to 32 per cent of their in- 
formation from tax-supported sources. 

The identification of tax-supported institutions as sup- 
pliers of helpful information to farm family readers was 
also helpful to government agencies in administration and 
legislation. 

The educational character of the content derived from 
tax-supported sources was indicated in that most impor- 
tant sources of this information were the land-grant col- 
leges, agricultural experiment stations and the Agricul- 
tural Extension Service. 

Some of the magazines actively sought to influence ad- 
ministration, legislation, and elections through attracting 
farmer and, recently with dwindling farm populations, also 
agribusiness support. Their most influential method was 
the publication of farm polls of opinion. 

The magazines have played an important role in criti- 
cizing and praising the policies of Ezra Taft Benson, Sec- 
retary of Agriculture, which is illustrative of the kind of 
content that can exert influence on presidential elections. 

Microfilm $4.45; Xerox $15.75. 348 pages. 
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POLITICAL SCIENCE, INTERNATIONAL 
LAW AND RELATIONS 


CONCEPT OF DIVINE SOVEREIGNTY 
IN PAKISTAN 


(L. C. Card No. Mic 60-5079) 


Manzooruddin Ahmed, Ph.D. 
Columbia University, 1960 


In 1947, when Pakistan came into existence, one of the 
most formidable tasks for the Constituent Assembly of 
Pakistan was to frame a Constitution which should recog- 
nize the fundamental principles of an Islamic state. How- 
ever, there was a sharp cleavage of thought on the question 
as to what is an Islamic state. The secularists demanded 
that religion should not be mixed up with politics. The 
traditionalists emphasized the principles and forms of the 
classical Islamic state, The liberals wanted to assimilate 
the general principles of Islam with the Western concepts 
of state and government. 


An investigation was made to discover the origin, nature 


and form of what came to be described as the Islamic 
state. The research led the writer to conclude that there 
was no concept of modern territorial state in the classical 
and medieval Islamic history. There was also no notion of 
state sovereignty. On the contrary, the writer concluded 
that the notion of political authority and Caliphate were sui 
generis in the context of their development. 

The demand for an Islamic state in Pakistan came 
chiefly from the traditionalist section of the people. This 
urge for an Islamic state was the product of a complex of 
factors. Historically, the idea of the Caliphate had struck 
deep roots in the minds of the Indian Muslims since the 
advent of the Arab rule. The theory of the Caliphate was 
kept alive by the theologians. 

In 1924, abolition of the Ottoman Caliphate caused a 
good deal of political agitation in the Muslim world. Efforts 
were made to revive the institution without any success. 

A short survey of the literature on the subject follows. 

In Chapter V, a short summary of the development of 
Muslim political thought in India is given to provide the 
immediate historical perspective of the Pakistan move- 
ment. There is also a discussion of the impact of the West 
on the Muslim community. 

In Chapter VI, the views of the traditionalists, the lib- 
erals, and the secularists regarding the Islamic aspects of 
the constitution-making have been analyzed. It has been 
observed that the liberals were successful in recognizing 
Islamic principles in a unique manner. They incorporated 
the concept of Divine sovereignty in the Preamble of the 
Constitution, and further provided that no law shall be en- 
acted which may be repugnant to the Quran and the Sunnah, 
and that the existing laws will be brought into conformity 
with the principles of Islam. They discarded the medieval 
forms of Islamic institutions and adopted Western political 
institutions. 

Chapter VII is devoted to a comparison of the Commu- 
nist doctrine and the Western democratic theory with the 
views of the Islamic ideologists who maintained a middle- 
of-the-road theory of Islamic democracy. They utilized 
the Islamic notions of Consensus, Independent Interpreta- 
tion, and Consultation. They emphasized the notions of 
social justice, brotherhood, and equality. 

Chapter VIII examines the implications of the Islamic 





provisions of the Constitution with regard to the Islamic 
law. A brief survey of the origin, and development of Is- 
lamic law is given. The basic question was the restoration 
of Islamic law in Pakistan. The suggestions were made 
emphatically that Islamic law can be adapted to the twen- 
tieth century needs through fresh and bold interpretations 
of the medieval rules. 

Chapter [IX examines the implications of the Islamic 
provisions of the Constitution with regard to the medieval 
Islamic concepts of war, peace, and foreign policy. It was 
observed that there was no concept of Islamic international 
law as maintained by some contemporary Muslim jurists. 
The Islamic law was applied in relation to other states and 
peoples of non-Islamic persuasion in the Middle Ages. 

The framers of the Constitution discarded many of these 
concepts and adopted the rules of modern international law. 
The idea of the unity of the Muslim world was preserved 
by providing that Pakistan will promote the bonds of unity 
among Muslim states. 

At the end, it has been concluded that the Constitution 
of 1956 was the epitome of Muslim liberal thought in 
Pakistan. Microfilm $4.30; Xerox $15.10. 335 pages. 


FROM THE MARCO POLO BRIDGE TO 
PEARL HARBOR: JAPAN’S ENTRY 
INTO THE SECOND WORLD WAR. 


(L. C. Card No. Mic 60-3111) 


David Kun-hsi Lu, Ph.D. 
Columbia University, 1960 


When Japan attacked Pearl Harbor on December 7, 
1941, the Tojo Cabinet had a limited war in mind. it 
wanted to occupy the South Sea regions and establish an 
impregnable defense perimeter in the Western Pacific. It 
hoped that the United States, with greater interests in the 
European theater, might eventually compromise and allow 
Japan to retain a substantial portion of its initial gains. 

These were reasonable objectives. Yet their attain- 
ment was by no means certain, since Japan could not pit 
its economic resources against those of the United States 
in a war of attrition. 

Why then did Japan choose war? The present study is 
an attempt to answer this question by examining the Jap- 
anese records from the Marco Polo Bridge incident (July 7, 
1937) to Pearl Harbor. It relies heavily on the micro- 
filmed Archives of the Japanese Ministry of Foreign Af- 
fairs to describe the interplay of domestic and foreign 
policy considerations that ultimately led Japan to war. 

Two factors clearly stand out as the immediate causes 
of war. They are Japan’s unwillingness to withdraw its 
troops from China, and America’s uncompromising stand 
on the freezing order and oil embargo. 

China had been a thorn in the flesh for Japan. The 
puppet government headed by Wang Ching-wei was unable 
to transpose the hostility of the Chinese populace into one 
of active cooperation with Japan. Direct negotiations with 
Chiang Kai-shek’s government had failed, and the folly of 
tying down a force of one million men in China was long 
recognized by the Army High Command. However, when 
the United States insisted that Japan withdraw all of its 
troops from China, the Army decided to fight. Its reason 
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was twofold: (1) The right to station troops would have 
preempted all of China for Japan to the exclusion of third 
powers. (2) Without this right the semblance of unity 
maintained by the Army would be shattered, and would be 
disastrous for the Army politically, since China had be- 
come the basis of power for the Army in domestic politics. 

The Army was supported in its decision for war by the 
Navy. In the face of the U. S. economic sanctions the Navy 
feared that it would be reduced to impotency due to the 
lack of oil without fighting a war. 

The Tripartite Pact between Japan, Germany and Italy, 
played an insignificant role in Japan’s decision for war. 
Foreign Minister Matsuoka concluded the Pact in order to 
permit Japan to advance southward, and facilitate its rap- 
prochement with either or both the United States and Soviet 
Russia. The Pact was defensive in its application toward 
the United States but was anti-Soviet in nature throughout. 

During the 1937-41 period, there was no marked trend 
toward the decline of the civil authority. Civilian members 
of the government generally supported war not because 
they had no power to oppose, but because they were in es- 
sential agreement with the military. There was, however, 
no machinery which enabled Japan to coordinate its mili- 
tary, foreign and fiscal policies. 

It is possible that there would have been no surprise 
attack on Pearl Harbor had a summit conference been held 
between President Roosevelt and Premier Konoye in the 
summer of 1941, 

The study contains a chapter on the establishment of 
the Wang Ching-wei government, based largely on Japanese 
intelligence reports and Wang’s policy papers. It also 
contains a full translation of Konoye’s confidential commu- 
nication with Ambassador Nomura in Washington, not 
available elsewhere. The discussion on the Tripartite 
Pact is partly based on documents in Matsuoka’s own 
handwriting, once believed to be burned and not introduced 
as evidence in the Tokyo War Trials. 

Microfilm $6.40; Xerox $22.75. 503 pages. 


THE POLITICS OF MILITARY AVIATION 
PROCUREMENT, 1926-1934: A STUDY IN THE 
POLITICAL ASSERTION OF CONSENSUAL VALUES. 


(L. C. Card No. Mic 60-3133) 


Edwin Henry Rutkowski, Ph.D. 
Columbia University, 1960 


The early post-World War I debate on the amount of 
recognition to be accorded military aviation, a debate in 
which the personality and doctrines of General William 
(“Billy”) Mitchell predominated, ended with the passage of 
an ambitious five-year expansion program in the Air Corps 
Act of 1926. In the years that followed, the goals of the 
program were never reached, largely because of the in- 
ability of the unorganized group interest in support of avia- 
tion to retain its impetus in the face of a contrary interest 
demanding minimal government and disarmament, an in- 
terest expressed through the policy of the Presidential 
Administration in office during most of the program. 

When the underequipped, undermanned, and undertrained 
Air Corps failed to fly the mail successfully in an emer- 
gency assignment in 1934, the House Military Affairs 





Committee conducted a sensational investigation, in which 
the Chief of the Air Corps was condemned for mismanage- 
ment and unreliability, but especially for having followed 
a procurement policy that was allegedly illegal and di- 
rectly responsible for the unsatisfactory condition of the 
flying service. As a result of the investigation, the Air 
Corps was forced to accept a competitive, rather than 
negotiated, method of procurement, despite the strong ar- 
guments put forward by the flying service and manufactur- 
ing groups that competition was not only not required by 
law but was actually an inadequate procurement basis in 
respect to the technical and industrial needs of that armed 
force. 

Competitive procurement procedures were imposed on 
an unwilling Air Corps although the House Military Affairs 
Committee’s investigation never clearly established that 
negotiation was illegal, or that it was an error to consider 
negotiation as a superior purchasing technique for military 
aviation. Nevertheless the demand for competition be- 
came the successful interest among those seeking to deter- 
mine Air Corps policy in 1934. Largely accounting for the 
fact that competition could be successfully asserted as a 
behavioral standard was the broad adherence to that pro- 
cedural value in American life. 

Thus both episodes in the politics of military aircraft 
procurement in the middle years of the two-decade 
armistice--that occurring negatively as a repudiation of 
a scheduled armed-service increase, and especially that 
occurring affirmatively as an imposition of an undesired 
procurement policy on an armed service--demonstrated 
the manner in which widely overlapping attitudes, values, 
and interests, rooted in the consensual pattern of the 
larger group life of a nation state, affected the character 
of the defense establishment of that state. 

After a brief introduction, the monograph is organized 
to develop the central thought in the following order of 
topics: a description of the five-year expansion program 
in the Air Corps Act of 1926, and of the year-by-year 
failure to meet the program’s goals; a running account of 
the reactions of military leaders, legislators, and the 
press to this failure; a rehearsal of the background events 
of 1934, and the place of the House Military Affairs Com- 
mittee’s investigation in these events; a review of the ac- 
tivities and reports of the committee, in which the Chief of 
the Air Corps was categorically condemned; an account of 
the arguments of the aircraft manufacturers and the Air 
Corps that competitive procurement was ineffective and 
that negotiated purchasing was therefore imperative; and 
finally, a sketch of the sources of the divergent interpre- 
tations of procurement law, to see what grounds the House 
Military Affairs Committee, the Air Corps, and the manu- 
facturing groups had for insisting that competition, or 
negotiation, was legally authorized. A concluding chapter 
analyzes the general character of the political behavior 
observed in the 1926-1934 history of military aviation 
procurement. Microfilm $4.75; Xerox $16.90. 372 pages. 
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EXECUTIVE-LEGISLATIVE TENSIONS IN THE 
MAKING OF THE LEAGUE OF NATIONS 


(L. C. Card No. Mic 60-529) 


Kurt Wimer, Ph.D. 
New York University, 1957 


Adviser: Professor Waldo Chamberlin 


This study considers Executive-Legislative tensions 
the central motivation for the failure of the United States 
to join the League of Nations. The struggle between the 
President and the Senate reached severe proportions under 
postwar conditions because of President Wilson’s insist - 
ence on extending his wartime leadership to the making of 
the peace, and the Senate’s determination to reassert its 
powers. In order to be assured of success, both the Presi- 
dent and the Senate leaders interpreted the vague provisions 
of the Constitution regarding treaty-making in such a 
fashion as to obtain maximum power. The rigorous use of 
these powers caused the struggle to be increasingly bitter 
and enmeshed issues - such as partisanship - which were 
not originally involved in the controversy over the League. 
In general, while the President could successfully assert 
his authority during the negotiating phase, the Senate 
leaders were subsequently in control. 

Woodrow Wilson’s strategy and tactics are discussed 
from their inception to their conclusion on the basis of his 
conception of the presidency and existing conditions at the 
end of the war. The remarkably consistent pattern shows 
that Wilson aimed, in essence, to put before the Senate a 
fait accompli which he was convinced the Senate had no 
choice but to accept. Wilson’s vigorous pursuit of his de- 
signs brought to light new ways to coerce the Senate, such 
as attempts to bring about entry into the League of Nations 
through an executive agreement. Wilson’s resourcefulness 
and determination to defeat the senators through public 
opinion was revealed in his effort to try to hold special 
elections in which the people would decide the impasse be- 
tween himself and the opposition senators. This contem- 
plated solution was to have been the climax of Wilson’s 
strategy and discloses the true nature of the conflict. 
Since Wilson’s extraordinary plans were known only to his 
most intimate advisers, their role in preventing his daring 
course not only puts in a new light their relationship to 
Wilson but also assigns to them a much more significant 
share in the history-making events surrounding the United 
States and the League of Nations. 

The attitude of the senators towards the League of 
Nations is developed as a separate unit within the frame- 
work of the Executive-Legislative struggle for supremacy. 
While a number of Senate factions emerged as the struggle 
progressed, (the possibilities and limitations of each 
group or combination of groups are illustrated through 
diagrams) the crucial role of the Senate majority leader 
and his supporters is recognized. The perplexing problem 
of ascertaining the true attitude of this group is facilitated 
when its strategy is seen as a counterstrategy to Wilson’s 
attempts to put the Senate before a fait accorapli. The 
over-all aim of the Senate leaders was to prevent Wilson 
from having the United States join on his terms, lest the 
balance of power between the Executive and Legislative 
branches be seriously upset. They were successful in 
preventing Senate confirmation of the Covenant of the 
League of Nations as presented by Wilson. While they 





were also successful in creating a substitute version and 

in bringing it to a vote, they failed to have it passed in the 
Senate due to Wilson’s opposition. The final result was a 

stalemate over United States’ participation in the League 

reflecting a deep impasse between the Executive and Leg- 
islative branches of the government. 

The Executive-Legislative struggle over the League is 
not an inevitable outcome of the provisions of the Consti- 
tution regarding treaty-making but merely a result of un- 
fortunate practices permitted under the treaty -making 
clause. An interpretation is offered which, by extending 
the Legislative veto device to treaty-making, promises to 
prevent deadlocks such as occurred in the United States 
over the joining the League of Nations. 

Microfilm $6.30; Xerox $22.50. 496 pages. 


POLITICAL SCIENCE, PUBLIC 
ADMINISTRATION 


RELATIONS BETWEEN BIOGRAPHICAL 
CHARACTERISTICS AND PERSONNEL 
RESIGNATION AMONG EMPLOYEES 

OF THE STATE OF MINNESOTA 


(L. C. Card No. Mic 60-3504) 


Geoffrey Yates Cornog, Ph.D. 
University of Minnesota, 1960 


For more than forty years individuals interested in 
personnel administration and organization have been 
studying the voluntary movement of employees out of or- 
ganizations -- personnel resignation -- in an effort to 
identify its causes. Much work has emphasized demo- 
graphic or biographical variables. This investigation has 
attempted to test two hypotheses about demographic vari- 
ables and their relationship to personnel resignation. 

The test of the “traditional hypothesis” tested the hy- 
pothesis that: 


The personal biographical characteristics of an indi- 
vidual represent a cluster of forces that are deter- 
minants of that individual’s decision to remain with or 
resign from an organization and this decision is the 
result of an algebraic sum of these forces acting on the 
individual. 


A test of a second hypothesis, the “meaning hypothesis,” 
was then designed to produce additional, amplifying infor- 
mation about the relationship between biographical vari- 
ables and resignation. It tested the hypothesis that: 


If the individual effects of each of the varying biographi- 
cal characteristics except one are filtered out, then the 
variation in personnel resignation among groups of em- 
ployees classified into sub-groups of that remaining 
characteristic will be significantly reduced. 


These two hypotheses were tested on a population of all 
full-time, permanent, classified employees of the State of 
Minnesota for the period 1954-1956. A “resignation prone- 
ness” index (RPI) was constructed, based on sex, age, 
salary, departmental membership, and occupational class 
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of employees, to test the traditional hypothesis: an RPI 
score was calculated for each individual by electronic 
computer based on previous average resignation rates for 
their biographical characteristics. RPI score was then 
related to a group of “leavers” and a group of “stayers,” 
and also employed to predict “leaving” or “staying” be- 
havior among 1956 employees. The “meaning hypothesis” 
was tested by applying a progressive group-specification 
and adjusted-rate method, common in biometric statistics, 
to each of five selected biographical characteristics (sex, 
age, salary, departmental membership, and length of 
service). A ratio of intra-characteristic sub-group resig- 
nation rate differences before and after adjustment, and a 
percentage ratio of the crude and adjusted difference ra- 
tios were constructed to compare the movement of rates 
before and after this “filtering” process. 

The findings concerning the “resignation proneness” 
test were positive, indicating a significant relationship 
between the selected biographical characteristics and 





resignation. The results of the test of the “meaning hy- 
pothesis” were also positive, however, indicating that 
knowledge of such a regular relationship between resigna- 
tion and biographical characteristics is highly questionable 
for practical or theoretical requirements because such 
individual characteristics are excessively crude, not dis- 
crete or mutually exclusive, and in fact markedly interre- 
lated. 

The findings of this study and an examination of the 
requirements of meaningful understanding of voluntary 
turnover indicated that the usual traditional tools and 
methods of resignations analysis -- the use of simple rate 
comparisons, the use of biographical characteristics, and 
the use of a formal definition of resignation -- are, at 
present, all open to significant objections, both for the 
practical purposes of controlling organizational turnover 
and for the purposes of more theoretical research in or- 
ganization behavior. 

Microfilm $3.80; Xerox $13.30. 293 pages. 


PSYCHOLOGY 


PSYCHOLOGY, GENERAL 


INTRAJUDGE CONSISTENCY IN RATINGS 
OF HETEROGENEOUS PERSONS 


(L. C. Card No. Mic 60-3074) 


Cecily Fink Gross, Ph.D. 
Columbia University, 1960 


The concept that a relatively consistent attitude toward 
other people is an important component of first impres- 
sions is widespread in lay opinion, clinical practice, and 
personality theory. Research on specific determinants of 
impression formation has demonstrated the relevance of a 
number of attitudes and cognitive modes of the judge, at- 
tributes of the stimulus, and characteristics of the social 
interaction between them. Direct research evidence for a 
response set toward other people in general, however, has 
not been clear-cut. In an analysis of components of accu- 
racy of social perception scores, Cronbach noted that ob- 
server bias merited attention beyond its role as a source 
of constant error. He suggested that the mean and stand- 
ard deviation of judgments of a number of other persons 
constitutes an implicit personality theory. 

The purpose of the present study was to investigate the 
existence and relative power of a unitary attitude toward 
heterogeneous others, utilizing Cronbach’s operational 
definition. It was hypothesized that a tendency toward 
consistency of means and variances would characterize 
the ratings of stimulus persons within and across descrip- 
tive dimensions. No difference was predicted between the 
consistency shown by men as compared with women judges 
nor between the consistency with which males were rated 
as compared with females. 

The procedure involved ratings on seven 7-step scales 
by 35 female and 27 male college students. The 15 men 
and 15 women Os, ranging in age from twenty to forty and 





varying widely in superficial characteristics, were shown 
in thirty 30-second motion pictures. The rating scales, 
based on seven Guilford-Zimmerman factors, were pre- 
sented in a different sequence and left-to-right order for 
each O. 

In order to test the first hypothesis, that judges tend to 
be consistent in their judgments over all Os within de- 
scriptive dimensions, the ratings were treated by analysis 
of variance separately for each scale. Intraclass coeffi- 
cients of consistency were then obtained. The hypothesis 
was supported; on all seven scales, the over-all consist- 
ency coefficients for the total of 30 Os attained statistical 
significance, although the reliability of the rating of a 
single O was negligible. Analysis of the components of 
variance, however, revealed that intrajudge consistency 
accounted only for one to ten per cent of the total variance, 
while O factors, despite the seeming ambiguity of the 
stimuli, contributed up to twenty-four times as much. 

The second hypothesis, that tendencies to consistency 
obtain across descriptive dimensions, was also sustained, 
Significant judge effects were found for means and varia- 
bility indices over the seven scales, with consistency of 
variance considerably greater than consistency of means. 
As predicted in the sub-hypotheses, no differences in con- 
sistency were found to be related to sex of judge or sex of 
object. 

The evidence of intrajudge consistency found in this 
study is in conformity with the concept of a general inter- 
personal response set. However, both the small propor- 
tion of variance accounted for by set and the marked 
prominence of stimulus factors indicate the desirability of 
modifying phenomenological theories of social perception 
to reduce the emphasis previously placed upon observer 
bias and to give added importance to the effect of “reality,” 
or interjudge agreement concerning attributes of the 
stimulus. Another factor found to warrant further attention 
in theory and research is the judge’s response variability. 
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The fragility of general response set, that is, the fact 
that its slight contribution can be overwhelmed by factors 


whose contribution to the total variance is so much greater, 


makes it a construct difficult to validate. The findings 

thus point to the conclusion that the concept of a unitary 

“implicit personality theory” is of limited value. 
Microfilm $2.50; Xerox $4.20. 77 pages. 


THE USE OF WRITTEN RESPONSES IN 
THE STIMULATED RECALL METHOD 


(L. C. Card No. Mic 60-4103) 


Charles Joseph Krauskopf, Ph.D. 
The Ohio State University, 1960 


The purpose of this experiment was to determine 
whether written responses could be substituted for oral 
responses in the stimulated recall technique, thus increas- 
ing the efficiency of the technique and making it applicable 
to use in groups. Fifty-three students from a course in 
general psychology were given a lecture on intelligence 
and personality defense mechanisms. Written responses 
were collected in a subsequent presentation of a tape re- 
cording of the original lecture. The responses were rated 
for relevani thought and correlated with an immediate test 
of application of principles and interpretation of data items 
(r = .69) and with final grades in the general psychology 


course (r = .34). Multiple correlations were also computed, 


adding the O.S.P.E. as an additional predictor. The mul- 
tiple correlation of relevant thought ratings and the 
O.S.P.E. with the immediate test was R = .89. The multiple 
correlation of relevant thought ratings and the O.S.P.E. 
with the final grades in general psychology was R = .77. 
The correlation of the O.S.P.E. and final grade was r =.65. 
The correlation between the relevant thought ratings made 
by two independent judges was r = .77. It was concluded 
that written responses were sufficiently reliable and valid 
to use in further investigation of classroom learning by the 
method of stimulated recall. 

Two factors appear to be contributing most to the pre- 
diction of academic performance, attention and categoriza- 
tion. Microfilm $2.50; Xerox $3.00. 26 pages. 


SELECTED BATTERIES OF READING, WRITING, 
AND SPEAKING PREDICTOR TESTS. 


(L. C. Card No. Mic 60-3378) 


William Reed Smith, Ph.D. 
University of Utah, 1960 


Chairman: Calvin W. Taylor 


This dissertation describes the methods used to iden- 
tify 13 short batteries of psychological tests which predict 
various kinds of complex reading, writing, and leadership 
speaking skills. The specific batteries were selected from 
57 experimental communication tests by multiple correla- 
tion techniques. A parent project which had as its primary 
goal the identification of communication abilities in mili- 








tary situations led to the design of the experimental tests 
which were subsequently organized, by statistical means, 
into the recommended batteries for predicting the sub- 
structure of communication skills, viz., reading, writing 
and speaking. 

The larger project utilized inter-correlational and 
factor analytical methods to infer the content of about 100 
trial tests, the best 57 of which were administered to 80 
male subjects in a validation study. Eighteen realistic 
situational tasks were used as the source of interim cri- 
terion scores of important communication behaviors 
against which the 57 selected predictor tests were vali- 
dated. 

The selection of the 11 batteries of reading, and writing 
predictor tests and the two sets of leadership speaking 
tests resulted from a multiple correlation analysis of the 
validation data produced by the larger project. A parallel 
study of 13 other speaking and listening criteria was com- 
pleted by another investigator. 

The batteries of predictor tests which were selected in 
this manner are composed of no more than 4 tests; on the 
average each test requires about 6 minutes for adminis- 
tration time. The resulting multiple correlations between 
the selected batteries and the pertinent criterion scores 
range from .32 to .77. All of the multiple correlations are 
significant at the .01 level or better. There was one cri- 
terion score which was predicted by no tests, therefore no 
multiple correlation coefficient for a proposed battery was 
possible in this case. 

The criteria which are predicted by the proposed bat- 
teries of tests, and the multiple correlations (R) are as 
follows: (1) note preparation for a lecture (R=.47); 

(2) communication in a designated leadership task (R =.45); 
(3) making status seeking statements in a leadership task 
(R=.32); (4) planning an informative paper about pre- 
viously read material (R=.62); (5) writing ordinary expo- 
sition (R=.55); (6) reading for comprehension of poetry, 
prose, and ordered material (R=.69); (7) writing free 
composition (R=.77); (8) editing poorly written material 
(R=.58); (9) writing complex composition so that it is 
imaginative, original, interesting, and grammatically cor- 
rect (R=.70); (10) organizing written expository material 
in a theme, in an outline of material to be read, and in 
written exposition (R=.69); (11) writing interesting inter - 
pretations of previously structured written discourse 
(R=.37); (12) distorting previously read material in 
written discourse (R=.44); (13) writing ideas taken from 
given material to produce a meaningful, clear, and unam- 
biguous product (R=.58). These multiple correlations 
are distributed as follows: 2 were above .70, 3 were 
above .60 (two of which were .69), 3 were above .50, 3 
above .40, and 2 were above .30. There was one criterion 
on emergent leadership which was unpredictable. 

All but one or two of the above niultiple correlations 
are indicative of batteries of tests which can be strongly 
recommended for use in selecting applicants for positions 
in large organizations which require the related skills, 
for identifying weaknesses in communicators’ abilities, 
and for training people to be proficient in these skills. In 
most cases other sets of tests could be selected which 
might predict the criteria significantly. However, since 
great care was taken to pre-select the tests which com- 
prise the proposed batteries it is suggested that these are 
perhaps some of the best batteries that can be used at this 
particular state of the art. There are many other areas of 
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challenge which still exist in predicting communication 
abilities and skills; and this research should not be con- 
strued as being final. It is merely a massive attempt to 
describe some of the underlying matrix of abilities and 
personality traits which relate to good communication be- 
haviors. It should also be obvious that the findings in this 
study could probably be improved upon if one were to in- 
crease the reliability of both the predictor tests and the 
situational criteria. 

Microfilm $2.50; Xerox $8.40. 184 pages. 


FREUDIAN THEORIES OF WIT AND HUMOR 
AS APPLIED TO CERTAIN THEORIES 
OF SOCIAL CONFLICT 


(L. C. Card No. Mic 60-2897) 


Carroll Emerson Word, Jr., Th.D. 
Boston University School of Theology, 1960 


Major Professor: Dr. Paul Deats, Jr. 


Problem. The problem of the dissertation is to explore 
Freudian theories of wit and humor as applied to certain 
theories of social conflict. 

The dissertation includes a critical analysis of Freudian 
theories of humor and wit from both intrapersonal and in- 
terpersonal points of view and also a critical analysis of 
theories of social conflict. The contention is advanced that 
the intrapersonal and interpersonal approaches are inter- 
related and that one cannot be understood without the other. 
The study focused on the following questions: Do humor 
and wit increase conflict or avoid it? Under what circum- 
stances do they make changes in the actual social situa- 
tion? In certain situations do they only reduce tensions 
without changing social conditions? The central question 
considered, within the limits imposed by current theories, 
is whether humor and wit can be used as conscious and 
deliberate techniques in intergroup conflict, since they 
function usually at the unconscious level. 


Method of Procedure. Chapter One is a statement of 
the problem, definitions, limitations and a historical 
sketch of previous research in the areas of humor and wit 
and of social conflict. 

Chapters Two and Three examine Freudian theories of 
wit and humor. The attempt is made to show that Freud 
and later writers laid a foundation for an interpersonal 
theory of humor and wit but they alone are inadequate in 
their explanation of the causes and functions of humor and 
wit. 

Chapters Four and Five examine the theories of social 
conflict of Georg Simmel and certain later writers. The 
attempt is made to show that Simmel provided some excel- 
lent insights into the functions of social conflict but that he 
needs correction by later writers in the field, especially 
since he did not deal with humor or wit. 

Chapter Six develops the author’s own theory of the 
function of humor and wit in social conflict. 





Summary. Humor and wit are expressed in two forms, 
verbal and visual. Wit expresses by unconscious means 
hostile and obscene tendencies. Humor avoids by uncon- 
scious means painful and hopeless situations. 





Social conflict is a struggle between at least two per- 
sons or groups over values. In such a value struggle the 
immediate aims of the opponents are to neutralize, injure, 
or eliminate their rivals. Conflict takes place by means 
of interaction. 

Humor and wit function primarily at the unconscious 
level but when these functions are understood they can be 
used as conscious and deliberate techniques. Depending 
upon the content of the visual or verbal wit or humor they 
function in one of the following ways: 

(1) They help reinforce the stereotypes which the ma- 
jority group has of the minority group. Through such 
stereotypes the majority group justifies its treatment of 
the minority. 

(2) They intensify conflict by strengthening the group in 
the face of hostile opposition and by providing “reasons” 
for continuing the conflict. 

(3) They aid in avoiding conflict by releasing tension 
that would otherwise be expressed in conflict and by pro- 
viding substitute objects for conflict. 

(4) They act as means of social control through the re- 
sponse of the persons who are not the targets of the humor 
and wit and through the items condemned in the humor and 
wit. 

(5) They reinforce the forces moving in the direction of 
social change by providing the minority group with a “safe” 
means of expressing opposition against the majority group 
and by weakening the morale of the majority. 

Microfilm $4.45; Xerox $15.75. 347 pages. 


PSYCHOLOGY, CLINICAL 


LANGUAGE STRUCTURE OF 
PRIMARY-PROCESS THINKING 


(L. C. Card No. Mic 60-3440) 


Gokce Cansever, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: A. William Hire 


This research was formulated within the framework of 
psychoanalytic theory and dealt with the grammatical 
structure of primary-process thinking investigated in a 
particular state of weakened ego controls (alcohol intoxi- 
cation). In line with Freud’s and Rapaport’s formulations 
on cognitive processes, two types of thinking were differ - 
entiated: Primary-process thinking (ideation) and sec- 
ondary-process thinking (thought). 

Ideation is characterized as autistic, egocentric, and 
affect-laden. It is oriented to the immediate present, and 
does not consider past experiences or future possibilities. 
It lacks spatial, temporal, and causal organization, does 
not concern itself with the relations of time and space, and 
fails to make a definite estimation or evaluation of events 
and external reality. It is undifferentiated, diffuse, and 
vague. Since it abides by the laws of syncretic mechan- 
isms, it manifests itself in symbolic forms and when ex- 
pressed in speech, it is fragmented and disorganized. Ac- 
cording to psychoanalytic theory, the primary thought 
processes can be observed in states of weakened ego 
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controls, such as dreams, psychosis or sometimes neu- 
rosis. 

It was hypothesized that these characteristics of idea- 
tion are expressed in the grammatical structure of 
language. On the basis of the studies carried out on the 
language behavior of psychopathological cases, sixteen 
predictions were made. It was predicted that in speech 
dominated by the primary processes, there would be a 
disturbance in the equilibrium between diversification and 
repetitiveness (type-token ratio). First-person pronouns, 
indefinite pronouns, adjectives, subjective nouns, exple- 
tives, neologisms, and the present tense would increase. 
Conjunctions, adverbs, intensifiers, interrogative forms, 
future and complicated tenses would decrease. The speech 
sample would be characterized by poor grammatical struc- 
ture and disorganization. 

Alcohol intoxication was used as the means of bringing 
about the state of weakened ego controls. Speech samples 
were obtained from 23 normal adult male and female sub- 
jects in a state of non-intoxication and in a state of intoxi- 
cation. The speech samples were of two kinds: (1) Con- 
versational Speech, consisting of a casual conversation 
between the subject and the examiner; and (2) Stories, 
consisting of reactions to three TAT cards and two sur- 
realistic pictures. Conversational Speech and the Stories 
were analyzed separately in terms of the sixteen predic- 
tions. 

The subjects were divided in random order into three 
groups: Speech samples were obtained from the first 
group of subjects in a state of non-intoxication and ina 
state of intoxication. From the second group of subjects, 
speech samples in the state of non-intoxication were ob- 
tained a few days after the experiment. In the third group 
of subjects, the order of presenting the TAT cards and the 
pictures was reversed. 

The analysis of the data showed that the speech behavior 
of these three groups of subjects changed in the expected 
direction with about the same average frequency, and 
therefore they were treated as one group. 

The speech samples were analyzed in terms of the six- 
teen predictions and the results of the analysis showed that 
the grammatical structure of speech significantly changes 
in a state of weakened ego controls. 

Out of the 16 predictions, in Conversational Speech 10 
showed a significant change under alcohol intoxication in 
the predicted direction (P at .05 level or better by the 
Wilcoxon Signed Rank Test): Present tenses, first-person 
pronouns, neologisms, and expletives increased. Conjunc- 
tions, complicated and future tenses decreased. The use 
of poorly organized sentences increased and the total 
speech sample was disorganized in its presentation. There 
was a tendency towards repetitiveness in the use of words. 

The Stories, in general, showed a change in more of the 
predictions. Out of the 16 predictions, 14 were significant 
at the .05 level or better by the Wilcoxon Signed Rank Test. 
In addition to the changes obtained in Conversational 
Speech, in the Stories the intensifiers, adverbs, and 
interrogative forms decreased and the adjectives in- 
creased, 

The indefinite pronouns showed a change in the opposite 
direction. Both in Conversational Speech and the Stories, 
there was a decrease instead of an increase in their use, 
but this decrease was not significant. The subjective nouns 
showed a non-significant decrease, instead of an increase 
in Conversational Speech and a non-significant increase in 
the Stories. 
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The application of the Student’s t to the changes in the 
16 predictions by the 23 subjects showed that the average 
change for the entire group of subjects was highly signifi- 
cant, both in Conversational Speech (t = 8.54) and in the 
Stories (t = 9.88). 

No significant correlation was observed between the 
degree of intoxication and the amount of change in the 
grammatical structure of speech. 

The inconsistent results obtained from the adjectives 
and the failure to confirm the predictions with regard to 
the indefinite pronouns and subjective nouns were explained 
first in terms of the possibility that these characteristics 
of ideation may not be manifested in the grammatical 
structure of speech, second, in terms of the limitations of 
the experimental method in creating severe weakening of 
ego controls required for investigating all characteristics 
of the primary processes; third, in terms of the possibility 
that these grammatical forms may not be the appropriate 
ones for representing the hypothesized characteristics of 
ideation; and fourth by the suggestion that such character- 
istics of primary-process thinking could have been re- 
flected in other grammatical forms. 

The better results obtained from the Stories were ex- 
plained in terms of the attitudes of the subjects, the ex- 
perimental situation, and the nature of the language tasks 
required from the subjects under the two conditions - Con- 
versational Speech and Stories. 

It was concluded that primary-process thinking mani- 
fests itself in a different grammatical structure in speech 
when it is studied in a state of weakened ego controls. 

Suggestions for future research were made. 

Microfilm $2.50; Xerox $7.00. 150 pages. 


THE DIFFERENTIAL RESPONSES TO 
AFFECTIVE AND NEUTRAL STIMULI 
IN THE VISUAL-MOTOR PERFORMANCE 
OF SCHIZOPHRENICS AND NORMALS 


(L. C. Card No. Mic 60-3445) 


Jonathan Ehrenworth, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Dr. Henry Weinberg 


Investigators studying the perceptual functions of 
schizophrenics believe that schizophrenics’ sensitivity to 
affective stimuli is related to deficit, the so-called 
stimulus -meaning hypothesis. 

Since deficit is, partially, a function of task difficulty, 
the failure of previous studies to include neutral stimuli 
of visual complexity comparable to that of the affective 
stimuli confounds the conclusion that deficit is a function 
only of affective stimuli. 

To test the stimulus-meaning hypothesis, a size esti- 
mation task was chosen in order to present affective and 
neutral stimuli to a group of schizophrenics and normals. 
The behavior required by the task was analyzed by two 
measures generated by the method of limits: accuracy of 
judgment (upper limen/2 + lower limen/2) and efficiency 
in discrimination (upper limen - lower limen). A distinc- 
tion was made between accuracy and efficiency in order to 
obtain more sensitive estimates of the effects of the two 
types of stimuli. 
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Affective stimuli were chosen to be representative of 
the developmental problems of heterosexuality, competi- 
tion, autonomy, affiliation, and authority. 

The neutral pictures consisted of geometric figures, 
the size, position, and configuration of which were similar 
to those of the thematic pictures associated with them. 

A line drawing of each picture was projected onto a 
translucent screen at a standard size. The subject was 
asked to make judgments of just larger than, just smaller 
than, and just equal to the standard, in ascending and de- 
scending series. 

Experimental predictions stated that schizophrenics 
would be both inefficient in discrimination and inaccurate 
in judgments of affective stimuli as compared to the neu- 
tral stimuli. 

The most consistent support for the stimulus -meaning 
hypothesis came from the efficiency in discrimination 
measure. Schizophrenics showed inefficient discrimina- 
tion on all affective stimuli as compared to neutral stimuli; 
and inefficient discrimination on affective stimuli when 
contrasted with normals. Schizophrenics were as efficient 
as normals in their discrimination of all neutral stimuli. 

Results of the accuracy measure provided less con- 
sistent support for the stimulus-meaning hypothesis. Con- 
trasted with normals, schizophrenics were more inaccu- 


rate on the thematic pictures for competition and autonomy. 


On the other thematic pictures, no significant differences 
were found. Schizophrenics, when viewed alone were 
found to be more inaccurate on the thematic picture for 
autonomy than they were on its geometric control, but 
more inaccurate on the geometric control for heterosex- 
uality than on the thematic picture itself. In addition, on 
this same geometric control for heterosexuality, schizo- 
phrenics were found to be less accurate than normals, in 
contrast to their behavior on the other neutral control 
pictures. 

An analysis of the effects of sequence indicated that 
schizophrenics were significantly less accurate on neutral 
pictures preceeded by thematic pictures than on those 
preceeded by other neutral pictures. Thus the apparently 
inconsistent finding regarding the neutral control for het- 
erosexuality can be interpreted as a function of sequence. 
This finding of sequence effect also gives added strength to 
the stimulus-meaning hypothesis. 

Based on the data, one could infer that deficit in schizo- 
phrenia is a function of a complex interaction among the 
disease process, the type of performance required by the 
task, and the nature of the stimuli. 

Since a discussion of results indicated that deficit in 
performance may be related to the degree of affective 
meaning, ways for intensifying the impact of the affective 
stimuli in future research were suggested. 

Microfilm $2.50; Xerox $7.40. 158 pages. 
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RIGIDITY AS A FUNCTION OF 
AGE AND INTELLIGENCE 


(L. C. Card No. Mic 60-3579) 
Ann Augusta Esbenshade, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. James C. Diggory 


This was an exploratory study of the relations of some 
aspects of rigidity, to age and intelligence. The following 
hypotheses were tested: 


Of two groups equivalent in intelligence, there will be 
no difference in rigidity between old and young. 


Of two groups equivalent in age, the dull will exhibit 
significantly more rigidity than the bright. 


An attempt was also made to discover whether rigidity 
is a general personality factor, or whether it is task- 
specific. 

Two levels of age (16-25 and 64-82 yrs.) and two levels 
of intelligence were used, resulting in four experimental 
groups of women: old bright, young bright, old dull and 
young dull, with intelligence groups equated for age, and 
age groups equated for intelligence (absolute scores on 
Raven’s Progressive Matrices Test). Each S was given 
individually: Luchins’ Einstellung Test (WJT), a level of 
aspiration (L.A.) task involving crossing out r’s from type- 
script, and the Wisconsin Card Sorting Test (WCST). The 
dependent variables consisted of five measures: the per 
cent of each group solving the extinction problems in the 
WJT; the total perseverative responses of each group in 
the WCST; and the three following L.A. scores: varia- 
bility of aspiration statements, indicated by group means 
of sums of squares; correlation of L.A. with performance, 
indicated by per cent of each group having a significant 
Kendall’s § (8 or higher at a<.05); and the algebraic sum 
of the discrepancy scores for each group. 

Group differences on the WJT and on the measure of 
association between obtained score and L.A. (Kendall’s S) 
were tested for significance by critical ratios. For all 
other tests the Mann-Whitney U-test was used. The con- 
fidence level was .05. 

Both hypotheses were generally confirmed, when young 
and old, or bright and dull, are considered as whole 
groups; i.e., age is significantly associated with rigidity 
only on the WCST; and high intelligence is significantly 
associated with flexibility in every score except the meas- 
ure of variability (sums of squares) in L.A. However, 
there are some interactions between age and intelligence 
in the determination of rigidity. 

In two instances, the first hypothesis was not supported. 
On the WJT for bright groups, old were more rigid than 
young; but in the dull groups, young were more rigid than 
old, both differences being significant. Whatever the 
cause of this outcome, it suggests that Ss should first be 
equated for arithmetic ability before the WJT is used as a 
measure of rigidity. Also the WCST showed old signifi- 
cantly more rigid than young in the dull groups, but not in 
the bright. 

The second hypothesis was likewise not supported in 
two instances. In the WJT, dull were significantly more 
rigid than bright in the young groups, but not in the old; 
and in the discrepancy score of the L.A., dull were 
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significantly more rigid than bright in the old groups, but 
not in the young. 

Significant differences in rigidity were not found in the 
same direction in different situations, a result that lends 
support to rigidity as a specific, rather than a general, 
personality factor. 

The following conclusions were drawn from the above 
results: 


1. Dull people in general exhibit significantly more 
rigidity than bright. 


Rigidity bears no significant relationship to age 
per se. 


Rigidity is not a general factor in personality func- 
tioning. 


The WJT is an inefficient test of rigidity for dull Ss 
under 25 years of age, if arithmetic ability is 
uncontrolled. 

Microfilm $2.50; Xerox $3.00. 32 pages. 


THE EARLY MEMORIES OF 
THREE AGE GROUPS 


(L. C. Card No. Mic 60-3071) 


Louis Getoff, Ph.D. 
Columbia University, 1960 


The early memories of three age groups were studied 
in order to determine whether early memories are sensi- 
tive to the changes which the human personality undergoes 
as the person ages. The investigation was also interested 
in describing whatever differences were discovered, 

Three earliest memories were collected in group set- 
tings from three female age groups. The ages of the 
groups ranged from 9 to 12, 18 to 21, and 50 years and 
over. The 100 subjects in each group were equated for 
education and socio-economic status, both of which were 
high. 

The administration of the experiment permitted the 
subjects to remain anonymous. Detail of recording was 
encouraged and the subjects were under no time limit 
during their writing of the memories. 

Comparisons of the memories of the three age groups 
were made separately for the first, second, and third mem- 
ories reported. The memories were analyzed for theme, 
locus, characters present, activity or passivity of the sub- 
ject of the memory, intensity of affect, expressed pleasant - 
ness or unpleasantness, and for the extent of similarity of 
the three reported memories. In classifying the memories 
for the various categories, judges were used, when neces- 
sary, to insure the reliability of the classification proce- 
dure. The chi square statistic was used to determine the 
significance of the obtained differences. 

The findings confirmed the basic hypothesis that the 
memories of different age groups differed significantly. 
The memories of the various age groups were found to 
differ in their themes, their loci, and in respect to which 
characters were mentioned in them. They also differed 
from age group to age group in the activity or passivity of 
the subject of the memory, in the intensity of affect of the 
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memories, in the expressed pleasantness or unpleasant- 
ness of the memories, and in the extent to which there was 
a similarity of the three reported memories. 

The 9 to 12-year-olds produced more memories, than 
either of the other two groups, involving accidents and in- 
juries, extra-family locus, active actions, certainty of re- 
porting, low affect and neutral feeling tone. Their three 
memory units also showed greater theme and feeling tone 
similarity. 

The 18 to 21-year-olds produced the comparatively 
largest number of memories involving danger-fear, sec- 
ondary-family locus, primary-parental characters, mixed 
actions, uncertainty of reporting, medium affect and mixed 
feeling tone. 

The oldest group produced more memories, than either 
of the other groups, which involved gratification, depriva- 
tion, punishment-object of hostility, sibling characters, 
unknown people characters, neutral actions, and high affect. 

Some outstanding similarities which appeared included 
the frequent occurrence of memories, in all three groups, 
involving gratification and deprivation, primary-family 
locus and primary-parental characters, certainty of re- 
porting, and neutral feeling tone. 

Microfilm $2.50; Xerox $4.80. 93 pages. 


THE PSYCHOGENETICS OF PERSONALITY 
(L. C. Card No, Mic 60-3517) 


Irving Isadore Gottesman, Ph.D. 
University of Minnesota, 1960 


Adviser: Robert D. Wirt, Ph.D. 


The present study was carried out in the context of 
psychogenetics, the interdisciplinary science combining 
the knowledge and procedures of modern genetics with 
those of psychology. The first objective of psychogenetics 
is to ascertain whether heredity plays a part in the deter- 
mination of a psychological characteristic. By means of 
twins and objective personality tests, the purpose of the 
present research was to answer the question, “Are there 
any measurable genetic influences upon the aspects of 
human personality tapped by the selected tests?” The 
data showed that the answer was yes. It then became pos- 
sible to seek an answer to the further questions, “For 
which traits ?”, and “How much is the contribution of he- 
redity relative to that of environment?” A partial answer 
to the former question was obtained and an approximation 
to the answer of the latter was attempted. 

Thirty-four pairs of identical and thirty-four pairs of 
fraternal, same-sexed adolescent twins from the public 
high schools of Minneapolis, Saint Paul, and Robbinsdale, 
Minnesota served as the sample. The entire population of 
same-sexed twins among the over thirty-one thousand 
children in the above schools was enumerated. The study 
sample of 23 pairs of boys and 45 pairs of girls represented 
43% and 75%, respectively, of the total possible pairs avail- 
able in the schools sampled. Disregarding sex, the sample 
represented 60% of the total possible 113 pairs in the 
schools used, 

At the time of testing, the children filled out a personal 
history data sheet, the Minnesota Multiphasic Personality 
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Inventory (MMPI), and Cattell’s High School Personality 
Questionnaire (HSPQ); they were weighed, measured for 
height, fingerprinted, and photographed. The diagnosis of 
zygosity was made on the basis of serology. Nine inde- 
pendent blood group systems were used. This resulted in 
100% accuracy in the diagnosis of fraternal twins and at 
least 95% accuracy in the diagnosis of identical twins. 

A contribution to the methodology in twin diagnosis was 
made by the comparison of the accuracies of various 
methods and their combination. It was concluded that only 
blood typing is sufficient for the accuracy needed in psy- 
chogenetic research, and none of the twin studies reported 
in the psychological literature thus far have utilized a 
procedure equivalent to the accuracy described here. 

Each scale of the two personality tests and the school 
recorded Otis IQ were first analyzed by means of the intra- 
class correlation coefficient for the two classes of twins. 
The resulting 64 coefficients were obtained from simple 
one-way analyses of variance. Subsequent to this analysis, 
Holzinger’s estimate of heritability (H) was computed; it is 
defined as the proportion of personality scale variance at- 
tributable to heredity. The correlation analysis of the 14 
HSPQ scales resulted in two factors, F, Sober, serious vs. 
Enthusiastic, happy-go-lucky, and Q2, Group dependency 
vs. Self-sufficiency, which appeared to have significant 
genetic (i.e., gene determined) components. The correla- 
tion analysis of the 10 MMPI scales resulted in six, Scale2 
(Depression), Scale 4 (Psychopathic deviate), Scale 6 
(Paranoia), Scale 7 (Psychasthenia), Scale 8 (Schizophrenia), 
and Scale 0 (Social introversion), which appeared to have 
significant genetic components. 

Within the limits of the assumptions, the attempt at 
quantification of the proportion of scale variance accounted 
for by heredity gave positive results for 6 of the HSPQ 
factors and for 6 of the MMPI scales. The largest value of 
H was for the MMPI Social introversion Scale, .69. H for 
the Otis IQ was .62. 

Following the scale by scale analysis, three holistic 
statistical analyses and one clinical holistic analysis of 
the MMPI profiles were done. 

The implications of the data for personality theory and 
the practice of clinical psychology were discussed. 

Microfilm $2.50; Xerox $7.40. 157 pages. 


NEED CONFLICTS OF PREGNANCY AND 
THE LEARNING OF NEED RELATED STIMULI 


(L. C. Card No. Mic 60-3455) 


David Wallace Haughey, Ph.D. 
Boston University Graduate School, 1960 
Major Professor: Chester C. Bennett 
This research studied pregnancy and marital status in 
relation to stimuli connoting needs related to mothering. 
The particular needs under investigation were the need to 
give nurturance (to mother) and the need to receive suc- 
corance (to be mothered). In the formulation of this study, 
pregnancy was viewed as a development stage towards 
motherhood, a crisis period marked by increased anxiety 
resulting from changes in underlying need states. The 
early stages of pregnancy are characterized by a biological 
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and psychological unity of mother and fetus during which 
increased passive receptive tendencies in the pregnant 
woman lead to heightened need succorance conflicts. The 
later stages commence with biological differentiation, and, 
promoted by conditions of need gratification, adjustment 
stability, and anticipation of future rewards from mother- 
hood satisfactions, initiate psychological differentiation. 
Child-centered needs become more strongly aroused lead- 
ing to intensified conflict investing need nurturance, con- 
flicts which are derived from early childhood experiences. 
The unmarried pregnant woman, due to prior adjustment 
problems involving intense need succorance conflicts and 
current frustration of this need, continues to manifest 
more intense need succorance conflicts throughout her 
pregnancy. 

The hypothesis was advanced that conflicts associated 
with both need nurturance and need succorance would be 
increased during pregnancy, and these conflicts would in- 
crease differentially for married and unmarried women. 
The independent variable of pregnancy was defined by two 
equated groups of married and unmarried primiparae ex- 
amined during the third trimester of pregnancy; a control 
group of women who had never been pregnant was also ex- 
amined. Need conflict was inferred from inhibition of 
responsivity to a cognitive task involving need related 
stimuli. A conventional serial learning problem for 
stimuli connoting need Nurturance and need Succorance 
was utilized. Stimuli were categorized for need connota- 
tion by the consensus of judges’ ratings; the judges in- 
cluded both women and experienced clinical psychologists. 
Nurturant, Succorant, and Neutral word lists were con- 
structed. Inhibition scores were computed from the in- 
crease in trials required to learn the critical lists over 
the trials required for the neutral list. 

Two predictions were made: 

1) Responsivity to stimuli connoting need Nurturance 
and need Succorance is inhibited during pregnancy. 

2) Inhibition of responsivity for stimuli connoting need 
Nurturance and need Succorance varies differentially for 
married and unmarried women, 

Prediction 1 was supported. Responsivity is inhibited 
for need-related stimuli during pregnancy, permitting the 
inference that conflicts associated with need Nurturance 
and need Succorance are intensified during pregnancy, ir- 
respective of marital status. Additionally, evidence is 
presented that responsivity for neutral stimuli is not dif- 
ferent for pregnant and non-pregnant women. 

Prediction 2 was not supported. Inhibition in respon- 
sivity to need-related stimuli did not increase differentially 
for the married and unmarried groups during pregnancy. 
The inference of differential need conflict during pregnancy 
in reiation to marital status is not supported. 

These results support the theoretical formulations of 
psychoanalytic investigators regarding intensified states of 
need conflict underlying increases in anxiety during preg- 
nancy. The findings also support the notion of specific 
areas of intensified anxiety, rather than a generalized in- 
crease in tension level. Finally, the results fail to support 
the conception of differential increases in need conflict as 
a function of marital status. A suggested modification of 
theory is presented which holds nurturance and succorance 
to be bipolar aspects of a unitary need system, both of 
which are present and conflictual during pregnancy, irre- 
spective of marital status. 
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THE BENDER-GESTALT TEST: AN ANALYSIS 
OF CERTAIN CLINICAL GROUPS. 


(L. C. Card No. Mic 60-2883) 


Ik Chang Kim, Ph.D. 
University of Arizona, 1960 


Supervisor: Dorothy I. Marquart 


The present study was conducted to investigate the 
effects of age, education, and clinical grouping upon Pascal 
and Suttell raw scores from the Bender-Gestalt Test, and 
to determine the nature of impairment found in the clinical 
groups in terms of deviation categories. An additional 
purpose of this study was to provide more information 
about the Bender-Gestalt Test as a differential diagnostic 
tool. 

The subjects consisted of 80 schizophrenics, 76 chronic 
alcoholics, 32 patients of chronic brain syndrome asso- 
ciated with cerebral arteriosclerosis, and 77 normal sub- 
jects. The Bender-Gestalt Test was administered to each 
subject individually and the reproductions were scored 
according to the Pascal and Suttell scoring method. 

Pascal and Suttell mean raw scores of the clinical 
groups are all higher than those of the control groups be- 
yond the 5 per cent level of significance. Among the 
clinical groups, the mean raw score of the chronic brain 
syndrome cases is significantly higher than that of the 
alcoholics and that of the schizophrenics. However, there 
is no significant difference between the alcoholics and the 
schizophrenics. 

The raw score variance for subjects between the ages 
of 15 and 50 years is smallest for the control group, sec- 
ond smallest for the alcoholics, and largest for the schizo- 
phrenics. These differences in variance are all significant 
at the 5 per cent level. 

The median test and the Kruskal-Wallis Test fail to 
show a significant relationship between age and Pascal and 
Suttell scores within the 15 and 50 years age group. Age 
becomes an important factor, however, if the subject is 
older than 50 years of age. This finding is in agreement 
with that of Pascal and Suttell. 

Analysis of variance shows that there is a difference in 
score related to the educational level for the control and 
schizophrenic subjects. The q test for comparisons of in- 
dividual educational groups reveals that there is a differ - 
ence between the grade school and college groups. 

An investigation of the deviation categories character - 
istic of each clinical group was made using the Wilcoxon 
Test and the chi-square test. The Wilcoxon Test was ap- 
plied to the differences in the number of deviations in each 
category for the groups matched for age, sex, and educa- 
tion. The schizophrenics, alcoholics, and the normal sub- 
jects between 15 and 50 years of age were divided into two 
groups, Group A and Group B, ona random basis. The 
chi-square test was employed to investigate the differences 
in the number of deviations in each category between the 
clinical and control subjects. This was conducted in both 
Group A and Group B. Deviation categories which re- 
mained significant in all three statistical analyses as dis- 
criminating between the groups are as follows: 

(a) For the schizophrenics and normal subjects: Rota- 
tion and Angles. 

(b) For tie alcoholic and normal subjects: Workover, 
Tremor, Asymmetry, and Dots, Dashes and Circles. 

(c) For the alcoholics and schizophrenics: Tremor. 
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The Wilcoxon Test for the chronic brain syndrome and 
control subjects is significant for Number of Dots, Design 
Missing, Asymmetry, Dashes, and Rotation of Extension 
and Curve. The chi-square tests for the differences be- 
tween category scores attained by the older members of 
the normal group (51-84 years) and by the younger mem- 
bers of the normal group (15-50 years) yielded significant 
differences in Circle, Rotation, Tremor, Design Missing, 
Distortion, Asymmetry, Double Line, Angles, and Dots, 
Dashes and Circles. x a 
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In the analysis of deviation categories, the categories 
differentiating between the schizophrenics and the normal 
subjects appear to indicate that the difficulties in schizo- 
phrenics are primarily related to perceptual and/or con- 
ceptual rather than to motor ability. 

Among the four categories significantly differentiating 
between the alcoholics and the normal subjects, two cate- 
gories (Tremor and Workover) appear to be due to poor 
motor coordination; the other two categories cannot be 
explained with certainty. 

The categories which both significantly differentiated 
between the chronic brain syndrome and its normal control 
group and between the young normal group (15-50 years) 
and the older normal group (51-84 years) are: Design 
Missing and Asymmetry. Many of the deviations in drawing 
made by the chronic brain syndrome subjects appear to be 
due to disorientation and lack of attention to the task as 
well as visual-motor deterioration. 

Microfilm $2.50; Xerox $5.20. 
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SOME SOCIAL PERCEPTUAL CORRELATES 
OF THE VALENCE OF SOCIAL BEHAVIOR 


(L. C. Card No. Mic 60-3098) 


Myron Koltuv, Ph.D. 
Columbia University, 1960 


The present study investigated the relationship between 
several aspects of perceiver bias in social perception and 
one aspect of social behavior. The rationale for the study 
was derived from Sullivan’s notion of parataxic distortion, 
Cronbach’s concepts of an individual’s mean and varia- 
bility as stable characteristics of his impression of others, 
and findings by recent investigators in the area of social 
perception, 

Specifically, it was hypothesized that the valence of an 
individual’s social behavior, i.e., the negative or positive 
social evaluation of his behavior, is related to (a) agree- 
ment of the individual’s explicit stereotype with the group’s 
explicit stereotype, (b) agreement of the individual’s de- 
scription of specific people with the group’s description of 
these people, and (c) agreement of the individual’s implicit 
stereotype with the group’s implicit stereotype. It was 
further hypothesized that individuals who manifest nega- 
tively evaluated social behavior (d) show less agreement 
between their explicit and implicit stereotypes, (e) are 
less variable in their perception of others, (f) attribute 
more undesirable characteristics to others, and (g) assume 
less similarity toward others, than individuals who mani- 
fest positively evaluated social behavior. 

The Ss were 88 student nurses who lived, worked, and 
attended classes together at a psychiatric hospital for a 
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period of 12 weeks. The procedure involved showing seven 
two minute films of girls similar to the Ss performing a 
standard series of expressive behaviors deemed to give 
little information about the stimulus objects. The meas- 
ures of social perception were obtained by having the Ss 
answer a set of 64 statements in accordance with the fol- 
lowing directions: (1) describe each of the seven filmed 
social objects, (2) describe yourself, (3) describe the 
“typical person,” (4) indicate whether the characteristics 
described in each statement are socially desirable or so- 
cially undesirable. 

The measures of social behavior were obtained by 
having each § rated by at least 11 of her peers on rating 
scales of ten dimensions of behavior. Each rating scale 
was defined by two bipolar traits, such as good-natured 
and hostile, representing the positively and negatively 
evaluated aspects of that dimension. The positive and 
negative evaluation of an individual’s social behavior was 
defined as the valence of social behavior. 

Each hypothesis was tested by computing a Pearson 
product-moment correlation between the measure of social 
perception and the measure of social behavior. Certain 
hypotheses were also subjected to additional investigation 
by correlating measures of social perception derived from 
peer ratings with the measure of social behavior. 

None of the hypotheses were supported although the 
measures of social perception and the measure of social 
behavior were found to be reliable. The lack of generality 
of the social perceptual variables as derived from the de- 
scription of filmed girls, and as derived from descriptions 
of peers was discussed in the light of differences between 
these tasks, and the theoretical implications of these dif- 
ferences were noted. Also, the theoretical and experi- 
mental significance of the relationships among the three 


kinds of agreement with the group consensus was discussed. 


It was suggested that if the social perceptual variables 
were based on content areas relevant to the needs of the 
perceiver, a relationship between the social perceptual 
variables and the valence of social behavior might be found. 
An alternative suggestion was that social perceptual cor- 
relates of social behavior are not evident because of the 
determinative influence of learning on social behavior. 

In general, the findings of the present study indicate that 
global concepts denoting perceptual predispositions are of 
limited utility. Rather than broadly defined perceptual 
variables, theoretical and experimental emphasis on spe- 
cific variables appears to be warranted. A more adequate 
conceptualization of social perception would permit clari- 
fication of the relationship between social perception and 
social behavior. Microfilm $2.50; Xerox $4.80. 95 pages. 


BODY IMAGE IN PARAPLEGIA AS A 
VARIABLE IN ADJUSTMENT TO 
PHYSICAL HANDICAP 


(L. C. Card No. Mic 60-3099) 
Miriam Feldman Landau, Ph.D. 
Columbia University, 1960 


The relationship between body image and adjustment to 
paraplegia was investigated in this study. The dimensions 
of body image under consideration were (1) the firmness 
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of body image boundary as measured by Fisher and 
Cleveland’s Body Boundary Score on the Rorschach, (2) the 
degree of bodily concern as measured by the Secord Ho- 
monym Test of Bodily Concern, and (3) the degree of 
bodily acceptance and satisfaction as measured by the 
Secord-Jourard Body Cathexis Test. The subjects were 

40 recently injured male paraplegics. 

The following hypotheses were confirmed: (1) Barrier 
scores are positively related to adjustment to physical 
handicap, (2) Word Association scores are significantly 
related to adjustment to paraplegia, and (3) the four body 
image measures combined yield a more significant corre- 
lation with adjustment to paraplegia than any one score 
alone. The following hypotheses were not confirmed, 

(1) Penetration -cores are negatively related to adjustment 
to paraplegia, and (2) Body Cathexis Scores are positively 
related to adjustment to paraplegia. 

No change in adjustment as a function of a rehabilita- 
tion program was observed. Consequently, hypotheses 
relating body image indices to change were regarded as 
unconfirmed. 

Additional analyses were done of the relationship of 
various Rorschach variables and of social class member- 
ship to body image indices and adjustment measures. 

F+% and M% were significantly correlated with adjustment 
to physical handicap as well as to Barrier% as was social 
class membership. 

The findings were discussed in terms of adjustment to 
physical handicap as a function of pre-injury personality 
strength, the significance of hypochondriacal reactions to 
recent and severe injury, the acceptance of altered body 
structures and functions in the physical handicapped, the 
psychological components of the Barrier score, and the 
role of social class in adjustment to paraplegia. 

Microfilm $2.50; Xerox $5.20. 101 pages. 


TENDENCY TO DIFFERENTIATE IN 
PERCEIVING OTHERS AS RELATED 
TO ANXIETY AND ADJUSTMENT 


(L. C. Card No. Mic 60-3125) 


Louis Robert Ormont, Ph.D. 
Columbia University, 1960 


The present study was designed to discover the rela- 
tionship between the tendency to see differences among 
others and the degree of anxiety, and also the adjustment 
level of the perceiver. Two hypotheses were tested. The 
first hypothesis was that the tendency to differentiate is 
negatively related to anxiety. The second hypothesis was 
that the tendency to differentiate is positively related to 
adjustment. 

The subjects were forty group-therapy clients, con- 
sisting of eight groups of five subjects each. A brief 
screening procedure had led to the elimination of one 
group because it was too heterogeneous. 

The subjects were given the Welsh Anxiety Scale and 
also a 68 item Q-sort made up primarily of items from 
the Watson-Munzer Adjustment Scale. Each subject did a 
self-sort and also did Q-sorts on each of his four co- 
members. The self-sorts provided the adjustment meas- 
ure and the four Q-sorts done by each subject on his 
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co-members were statistically treated to yield a differ- 
entiation score. The Gallup-Thorndike Vocabulary Scale 
was also given in order to determine the effect of intelli- 
gence on the obtained relationships. 

The first hypothesis, that differentiation and anxiety 
are negatively related, was not supported. The second 
hypothesis, that differentiation and adjustment are posi- 
tively related, was supported. Intelligence did not corre- 
late significantly with any of the other variables, and its 
effects could, therefore, be discounted. An additional 
finding was that adjustment and anxiety were negatively 
related. 

Several possible explanations were given for the lack 
of correlation between differentiation and anxiety. One 
was that the two variables might interact in such a way as 
to make them appear independent. More specifically, it 
was conjectured that the presence of anxiety might in- 
crease the capacity of an individual to see differences, but 
at the same time the anxiety might impair his ability to 
perform the difficult Q-sort task of identifying these dif- 
ferences. If anxiety operates in both of the ways described, 
the net result would be that it would appear to have had no 
effect at all. It was also noted that even though general 
anxiety does not seem to relate to differentiation, the act 
of inducing anxiety in subjects might interfere with their 
ability to see differences. 

The finding that differentiation is positively related to 
adjustment supported the hypothesis. This finding was 
consistent with a notion of Dollard and Miller which had 
given rise to the hypothesis originally. Dollard and 
Miller’s notion was that maladjustment results from the 
failure to make appropriate discriminations in social situ- 
ations. The present study was further compared with a 
study by London who also had predicted and found a posi- 
tive relationship between differentiation and adjustment. 
Finally, the appropriateness of the present sample for 


testing the hypotheses is discussed and several suggestions 
for future research were made. 
Microfilm $2.50; Xerox $4.40. 81 pages. 


THE EFFECT OF LYSERGIC ACID 
DIETHYLAMIDE (LSD-25) ON PRIMARY 
PROCESS THOUGHT MANIFESTATIONS 


(L. C. Card No. Mic 60-2301) 


Anthony F. Philip, Ph.D. 
New York University, 1960 
Adviser: Professor Robert R. Holt 
The aim of the study was to test some hypotheses de- 
rived from the psychoanalytic theory of thinking, in par- 
ticular the relationships between primary process thinking 
manifestations and different types of ego structure. More 
specifically, the purpose was to study the effects of the 
psychotomimetic drug lysergic acid diethylamide (LSD-25) 
on the emergence of primary process thought manifesta- 
tions and changes in ego controlling functions. 
The hypothesized effects were: 


1, For the groups as a whole, those Ss receiving LSD 
would show significantly higher amount of primary 
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process thinking and significantly less effective ego 
control over these manifestations when compared 
both with their pretest performance and the placebo 
(control) group. Further, there would be no signifi- 
cant difference when the placebo Ss were compared 
with their pretest performance, nor when the two 
pretest groups were compared with each other. 


. Marked individual differences would be evident 
among Ss in the amount of primary process thought 
manifestations when their LSD performance was 
compared with their pretest performance, but sig- 
nificant variability on this measure would not be 
found for the control group. 


. Although significant individual differences would be 
evident among Ss on amount of primary process and 
the effectiveness with which it is controlled, their 
performance under the drug would be consistent 
with their pretest performance on these measures. 


To test these hypotheses thirty male, adult, paid volun- 
teers (screened to exclude those showing serious psycho- 
pathology) were used in a double-blind design, twenty of 
them each receiving 100 gamma oral dosages of LSD and 
ten a tap water placebo. Rorschachs were administered 
twice to each subject, once under pretest and then under 
LSD or placebo, so that in addition to the separate control 
group each S served as his own control. The resulting 60 
Rorschachs were scored “blind” by at least one inde- 
pendent scorer trained in the application of a special 
scoring scheme that provided summary scores of the 
amount of primary process and the effectiveness with 
which it was controlled. Of these 60 Rorschachs 33 were 
scored by two independent scorers to provide a basis for 
scorer reliability coefficients on all of the five summary 
score measures used singly or in combination to test the 
hypotheses of the study. 

All of the hypotheses were confirmed, but on the criti- 
cal test of significance of the net change for the experi- 
mental group compared to the control group, it was found 
that only three of the five summary measures used to test 
hypothesis 1 showed significant changes. This indicated 
though that LSD did work as had been predicted, particu- 
larly with the more unsocialized manifestations of the 
primary process and ego control. Similarly for hypothesis 
2 where individual differences were particularly pro- 
nounced for the more intense manifestations of the primary 
process and for the effectiveness of ego control scores. 
The statistical tests indicated as predicted that greater 
variability in thought, perceptual and mood changes, as 
well as diminution of successful ego control functions 
shown by the experimental group were attributable in part 
to the intervention of LSD. The results for hypothesis 3 
indicated that changes induced by LSD appeared to be con- 
sistent with Ss’ prior existing ego structures. 

The results of this research corroborated findings of 
previous investigators working with LSD, but are qualified 
by the fact that the scorer reliability of the dependent 
variables was poor enough to allow possible bias (due to 
recognition of many Rorschachs that were given under LSD 
and preconceived ideas about the effects of the drug) to 
equivocate the major findings. 


Microfilm $2.50; Xerox $5.40. 106 pages. 
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A STUDY OF MOTOR FUNCTIONS OF 
SELECTED GROUPS OF SCHIZOPHRENICS 


(L. C. Card No. Mic 60-2621) 


John C. Phillips, Ph.D. 
Temple University, 1954 


The purpose of this study was to determine the differ- 
ences, if any, which exist between the overt motor func- 
tions of selected groups of schizophrenic patients and a 
group of normal controls. Further, the study was designed 
to discover whether differences exist between the selected 
groups of patients, and whether or not schizophrenics in 
remission once more become like normal people with re- 
spect to motor functions, or show residual effects of the 
disease. 

Statistics currently available from such sources as the 
National Institute of Mental Health emphasize that the dis- 
ease of schizophrenia is today a major problem. Better 
than 40% of the resident patients in our mental hospitals 
suffer from schizophrenia, and about 25% of new admissions 
are schizophrenic. The difference in the two percentages 
points up the fact that the schizophrenic patient is some- 
what less likely to recover than are patients suffering from 
other forms of mental disease. Since the most recently 
available reports (1951) place the total mental hospital 
population at 584,455, the size of the problem is evident. 

Much work is being done on the physiological aspects of 
schizophrenia, especially with regard to the body chemistry 
of the schizophrenic patient. It is hoped that eventually 
studies of the overt motor functions of schizophrenics will 
be meaningfully related to the findings of other physiologi- 
cal studies in terms of cause and/or effect, thus enlarging 
our total knowledge of the disease. 

The groups studied consisted of 160 subjects--forty 
acutely ill schizophrenics, forty chronically ill schizo- 
phrenics, forty schizophrenics in remission, and forty 
normal controls. The patients were drawn from the popu- 
lations of two neuropsychiatric hospitals. All were white 
males between 20 and 40 years of age. All subjects were 
screened for organic or structural defects which might 
affect the motor functions, and no borderline schizophrenic 
cases were included. 

The tests, all administered by the investigator, were as 
follows: a) MacQuarrie Tapping and Dotting tests; b) Hand- 
writing sample; c) Insertion, three-trial procedure from 
the Purdue Pegboard test; d) The Minnesota Rate of 
Manipulation Test, placement portion; e) Tapping, ona 
Whipple type tapping board; f) Extent of patellar reflex; 

g) Strength of grip; h) Rail-walking; i) Vocabulary (for 
normal subjects only); j) A five item questionnaire. The 
latter two tests were for informational purposes regarding 
general intelligence and attitude toward the testing situa- 
tion, and did not play a part in the analysis of the data with 
regard to motor functions. For the same purpose, an 
evaluation of the behavior of the subject during the testing 
session was made on an especially devised scale. Particu- 
lar attention was paid to gaining the cooperation of the 
subjects. This was considered essential since the possi- 
bility of apathy and disinterest on the part of the schizo- 
phrenic patient had to be taken into account. 

In treating the raw data, Bartlett’s test for homogeneity 
of variance was first applied. Two measures (the Purdue 
insertion and the Minnesota placement tests) were found to 
be heterogeneous in variance; on these the differences 





among the means were tested for significance by use of 
the t-test. Analysis of variance was used to test the sig- 
nificance of the differences among the means of the other 
eight measures, for each of which the use of Bartlett’s 
test showed homogeneity of variance. 

In general, the findings of the study show that the 
acutely ill group and the chronically ill group were much 
alike. For example, their respective mean scores on the 
MacQuarrie tapping test were 35.80 and 34.70. The re- 
mission group and the normal group were also much alike, 
their mean scores being 45.45 and 46.60, respectively. 
Further, on the Purdue insertion test, much the same pat- 
tern was observed, the mean scores of the four groups 
being, respectively, 120.73, 130.40, 146.65 and 151.20. On 
each of the other tests except that of the patellar reflex, 
the same pattern of superiority on the part of the normal 
and remission groups prevailed. On the patellar reflex 
measure, the acutely ill and remission groups were similar, 
as were the chronically ill and normal groups. 

Upon applying the tests for significance of the differ- 
ences among the means, it was found that all differences 
between the normal group and the combined schizophrenic 
groups were significant at less than the .01 level except in 
the case of the patellar reflex test. In like manner, it was 
found that all differences between the normal and the two 
ill groups were significant at less than the .01 level, again 
excepting the patellar reflex test. 

Comparisons of the remission group with the normal 
group showed no significant differences excepting on the 
manuometer test and the Purdue insertion test, where 
there were differences significant at less than the .01 and 
.05 levels, respectively. 

The acutely ill and chronically ill groups were similar 
on all measures except the rail-walking test, error scores, 
on which the difference was significant at the .01 level, 
and the patellar reflex and Purdue insertion tests, on which 
the differences were significant at the .05 level. 

Finally, when the combinations of the two ill groups 
and the remission and normal groups are compared, a 
striking difference was found for every test except the 
patellar reflex measure, all differences being significant 
at less than the .01 level. 

The conclusions drawn from the findings summarized 
above were: 

1, The acutely ill and the chronically ill schizophrenics 
do differ in a significant manner from the normal indi- 
vidual with regard to motor functions. 

2. There is great similarity between the chronic and 
the acutely ill schizophrenic in motor function. 

3. When the schizophrenic enters into a remission of 
his symptoms, he compares to the normal individual in 
motor functioning. 

Evaluation of a patient to determine whether he should 
be released from a psychiatric hospital is often difficult. 
In view of the rather striking differences found between the 
ill schizophrenic patients and the normal individual, and 
since the schizophrenic in remission performs these tests 
in normal fashion, it would seem that use of a battery of 
motor tests of the type employed in this study might be of 
considerable aid in evaluating a patient for release. Of 
course, such a test battery would have to be carefully de- 
veloped and validated with a view to eliminating meaning- 
less measures and strengthening others. 

Finally, attention should be called to the bearing which 
present findings have on the studies pointing to the 
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sluggishness of the autonomic system and the sub-par 
functioning of the vital processes found to be characteristic 
in schizophrenia. Such sub-par functioning at the physio- 
logical level is consistent with present findings regarding 
inadequacies in overt motor functions just as it would ap- 
pear to be consistent with the apathy and emotional unre- 
sponsiveness often observed in this disease. 

Microfilm $2.50; Xerox $5.00. 100 pages. 


THE RELATIONSHIP OF MANIFEST ANXIETY 
TO THE PAIN REACTION IN LOW STRESS 
AND HIGH STRESS SITUATIONS 


(L. C. Card No. Mic 60-3136) 


Joseph Herbert Schulman, Ph.D. 
Columbia University, 1960 


The tolerance for pain seems to be subject to wide in- 
dividual variability. The present study sought to investi- 
gate the relationship of anxiety to the reaction to pain under 
high and low stress conditions. From Hull’s drive theory 
it was predicted that high anxiety subjects would have a 
lower tolerance for pain than iow anxiety subjects. In ad- 
dition, high anxiety subjects would have much less pain 
tolerance under high stress conditions than low anxiety 
subjects. 

The sample of 63 women was selected, from among the 
cooperating students of a school of nursing, by their ex- 
treme scores on the Taylor Manifest Anxiety Scale. The 
subjects of the low and the high anxiety groups were ran- 
domly assigned to low and high stress sub-groups, to 
receive, respectively, low and high stress instructions for 
the Pain Reaction Threshold testing. 

All of the experimental subjects received the identical 
instructions for the Pain Sensitivity Threshold testing. | 
The pain stimulus was produced by the dolorimeter, a 
thermal radiation device, which focussed a beam of light 
on the India-ink blackened forehead of the subject. When 
the stimulus intensity reached the level of the pain percep- 
tion threshold, the subject reported this to the investigator. 
A second series of dolorimeter exposures was then ad- 
ministered and the average of the two threshold intensities 
was taken as the threshold value. 

Following the Pain Sensitivity Threshold procedure, 
the subject was read the appropriate Pain Reaction 
Threshold instructions designed to either reduce or in- 
crease her apprehension of what was to take place. Low 
stress subjects were given anxiety reducing instructions 
and high stress subjects, anxiety enhancing instructions. 
Despite the different instructions, the same testing pro- 
cedure was used for all subjects. The dolorimeter expo- 
sures were continued with each stimulation being a regular 
amount above the individual subject’s Pain Sensitivity 
Threshold. Testing was discontinued at the subject’s re- 
quest or when she pulled her forehead away from the do- 
lorimeter’s aperture, contrary to the instructions. The 
arithmetical difference between the Pain Sensitivity and 
the Pain Reaction Thresholds (Pain Threshold Difference) 
was used as the measure of pain tolerance. 

At the conclusion of the pain testing, the Stress Rating 
Scale was completed by each subject. The subject indi- 
cated the amount of “anxiety and tension” experienced 





during the testing for the two pain thresholds. Finally, 
each subject was asked to sign a pledge that she would not 
reveal the details of the experiment to the other students 
until the data-gathering was completed. 

The data were evaluated by use of the analysis of vari- 
ance method. The results were not significant and the 
hypotheses were not supported. 

Further examination of the data led to speculation that: 
(a) subjects had not, in many cases, experienced the Pain 
Reaction Threshold testing to be more or less stressful in 
agreement with the type of instructions they received; 

(b) subjects may not have been assigned to their appro- 
priate anxiety group because of the tendency of low MAS- 
scorers to be less candid than high MAS-scorers in re- 
sponding to the MAS questionnaire. 

Microfilm $2.50; Xerox $3.80. 68 pages. 


THE EFFECT OF ANXIETY ON FANTASY 
(L. C. Card No. Mic 60-525) 


Thomas E, Stone, Ph.D. 
New York University, 1957 


Adviser: Dr. Fred Brown 


This experiment was designed to test the hypothesis 
that under anxiety there is an increase in fantasy. The 
induced anxiety variable was a negative personality inter - 
pretation. The effect of stress was measured by post- 
session questions. The measures of fantasy were the 
Rorschach, the Bellevue Word-Association Test and the 
Thematic Arrangement Picture (TAP) Test devised for 
this experiment. It consists of ten sets of discrete, pro- 
vocative thematic pictures which the subject arranges into 
story sequences. Since there is no logical, predetermined 
order, the subject must use fantasy reasoning to arrange 
the TAP sets into a story. 

The control and experimental college volunteers were 
equated for age, intelligence and anxiety. In the first ses- 
sion, the groups received a short form of the Wechsler- 
Bellevue Scale, the odd-numbered Rorschach cards, one- 
half of the TAP sets and the word-association test in which 
the subjects gave three responses to each word. In the 
second session, the groups received the full Rorschach, 
the full TAP Test and the word-association test. The ex- 
perimental group received the negative personality inter- 
pretation at the beginning of the second session. The 
Rorschach and TAP sets administered in the first session 
were compared both with the repeated sets and the new 
sets presented in the second session. The rational for 
equating the Rorschach and the TAP Test into two halves 
was discussed. 

Using the chi-square method (a 2 X 2 contingency table 
with a correction for continuity), the results showed that 
in the experimental group there was a significant coarcta- 
tion in fantasy as measured by various Rorschach deter - 
minants. An analysis by determinants show that there was 
a significant decrease in human movement responses for 
the experimental group. 

While there was no significant decrease in fantasy in 
the experimental group for the TAP Test as measured by 
a revised Transcendence Index, two of the thirteen 
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Transcendence categories did show a significant de- 
crease in the experimental group. 

Also, a significant number of experimental subjects 
showed a basic change in theme content, and a significant 
increase in perceptual distortions. 

There was no significant findings for the word-associa- 
tion test. However, there were qualitative indications that, 
with three associations rather than one, more meaningful 
personality data appears. 

Qualitative indications of a trend towards autistic think- 
ing processes appear in the experimental group for the 
TAP Test and the Rorschach, as well as an increase in 
concrete thinking. 

It is suggested that the repression or suppression in 
normal fantasy, the increase in unrealistic, more uncon- 
scious fantasy, and the concrete trend in thinking are de- 
fense reactions to a threat to the ego. By repressing 
fantasy, the subject does not have to use imaginal processes 
that would increase conflict and tension. The concrete 
mode aiso operates as a defense against anxiety. Finally, 
the autistic, less reality-bound inner processes, like the 
concrete trend, reflect a magical, though constructive, 
attempt to cope with sudden stress by a regression to 
earlier developmental levels. 

There were significantly more anxious subjects in the 
experimental group. However, certain experimental sub- 
jects showed a stronger reaction to stress. The strongly 
constricted subjects were also the individuals who tended 
to show greater stress reactions. This subject variability 
in the experimental group has implications for further 
studies in the field of anxiety. 

Summarizing, the reaction to stress is an expression 
of, as well as a defense against, anxiety. There were two 
different fantasy reactions under stress. The first of these 
was a coarctation in normal fantasy processes which dis- 


proved the proposed hypothesis. The second was an in- 
crease in unrealistic fantasy which substantiated the pro- 


posed hypothesis. 
Microfilm $2.50; Xerox $8.80. 
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EFFECTS OF REINFORCEMENT OF VERBAL 
BEHAVIOR ON RESPONSE CHANGES IN 
A NONREINFORCED SITUATION 


(L. C. Card No. Mic 60-3151) 


Sigmund Tobias, Ph.D. 
Columbia University, 1960 


This study examined the effect of verbal reinforcement 
given in one situation on response changes in a related, 
nonreinforced situation. It was hypothesized that rein- 
forcement of Dog in a story-telling situation would lead to 
an increase of Dog and Animal responses on the Rorschach. 
It was also predicted that the Rorschach increase would be 
greater when the same E administered both the Rorschach 
and story-telling procedures than when different Es were 
employed, Finally, it was expected that the amount of in- 
crease on the Rorschach would be related to the amount of 
reinforcement given on the stories. 

Forty Ss were used in this study, ten in the control 
group, and fifteen in each of two experimental groups. The 
Ss were not informed of the purpose of the experiment. All 
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Ss were volunteers selected from the secretarial, nursing, 
and medical services of several Veterans Administration 
installations. Each §S told ten five minute stories about a 
mother, father, child, and a dog over a one week period. 
Experimental Ss received verbal reinforcement whenever 
they referred to Dog, control Ss were not given any rein- 
forcement. 

The association part of the Rorschach Test was admin- 
istered to all Ss before the first, and after the tenth story. 
One experimental group received the Rorschach from one 
E, and the story-telling procedure from another. The 
same E administered both procedures to the other groups. 
Finally, experimental Ss were interviewed to determine 
the extent of their awareness of the purposes and proce- 
dures of the experiment. 

The results were that the percentage of Animals on the 
Rorschach did increase, and the percentage of Dogs did 
not, partially confirming the central contention of spread 
in the effects of reinforcement. No evidence of difference 
in the amount of increase on the Rorschach was found be- 
tween the two experimental groups. Finally, the amount 
of reinforcement was found to be related to the extent of 
change on the Rorschach for the combined experimental 
groups, but only for one of the groups when analyzed sepa- 
rately. 

The combined experimental groups differed signifi- 
cantly from the control group in the ratio of Dog and 
Animal references divided by the total number of character 
references made in the story. There was, however, no 
evidence of a progressive increase in the ratio over the 
ten trials, neither was there any evidence of difference 
between the slopes of the learning curves of the combined 
experimental, and control groups. This finding was re- 
lated to the data from other verbal conditioning studies, 
and the possibilities that the failure to obtain unequivocal 
evidence of learning was related to the story-telling 
method, or to the experimental procedures were discussed. 

No S developed insight into the purpose of the experi- 
ment, though a large percentage of Ss became aware of the 
contingency between their responses and the reinforce- 
ment. This finding was discussed in terms of the nature 
of the sample employed. 

Finally, the implications of the findings for the concept 
of generalization, and for psychotherapy were discussed, 
and suggestions for further research were made. 

Microfilm $2.50; Xerox $3.60. 61 pages. 


AN EXPERIMENTAL STUDY OF THE 
CONCEPT OF NEGATION 


(L. C. Card No. Mic 60-3489) 


David Howard Wilder, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Dr. Henry Weinberg 


The primary purpose of this study was to test the ne- 
gation hypothesis in a clinical setting, and secondarily to 
test two hypotheses relating negation to defensiveness. 
More specifically this study was designed to demonstrate 
that the seeming pathology of negation responses is in fact 
significant of anxiety-association. 
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Forty student nurses responded to a 20-item Word As- 
sociation test under affirmation and negation instructions. 
After a five week interval, their affirmation and negation 
responses, matched for length in letters and log frequency 
of occurrence in the English language, were used ina 
tachistoscopic recognition task. Practice effects in the 
tachistoscopic recognition task were controlled by splitting 
each subject’s responses into a first half and a second 
half. Order of presentation of the affirmation and negation 
sets for the word association test was controlled by giving 
the affirmation set first to half the subjects, and the nega- 
tion set first to the other half. 

It was predicted that negation responses because their 
anxiety-association would elicit perceptual defensiveness, 
would have higher perceptual recognition thresholds than 
affirmation responses. Furthermore, it was predicted that 
subjects scoring high on an independent measure of defen- 
siveness (the K scale of the Minnesota Multiphasic Per- 
sonality Inventory) would show a more pronounced dis- 
crepancy between affirmation and negation thresholds than 
low scoring subjects. And finally, it was predicted that 
since both perceptual recognition thresholds and K scores 
were related to defensiveness, subjects scoring high on 
the K scale would have higher perceptual recognition 
thresholds than subjects scoring low on the K scale. 

The results confirmed the expectation that negation 
words have higher recognition thresholds than affirmation 
words. In addition, the high K scorers had higher recog- 
nition thresholds than the low K scores as expected. The 
prediction that HiK subjects would show a greater dis- 
crepancy between Affirmation and Negation thresholds than 
LoK subjects, was not confirmed; indeed, the data suggest 
(not statistically significant) that the converse might hold, 
i.e., that LoK Ss have a greater discrepancy than HiK Ss. 

On the basis of this study it appears that the negation 
Word Association Test is a valid tool for the elicitation of 
anxiety-laden associations. It is suggested that with fur- 
ther use in personality research it might take its place 
among other projective techniques, e.g., the Rorschach and 
the Thematic Apperception Test, which are directed at 
clarifying dynamic processes within the individual. 

Microfilm $2.50; Xerox $8.40. 185 pages. 


RELATIONSHIP OF CONSISTENCY IN 
SELF-PERCEPTION TO JUDGMENT CONFIDENCE 


(L. C. Card No. Mic 60-3496) 


Victor Zilaitis, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Chester C. Bennett 


This study is an investigation of interrelationships be- 
tween consistency in self-perception and judgment confi- 
dence. Consistency in self-perception is defined as a cor- 
relation between two Q-sorts and is conceptualized as 
stability of self-perception over time as a function of the 
self-regarding attitude. Judgment confidence is an aspect 
of self-confidence which is also associated with the self- 
regarding attitude. Judgment confidence is defined as cer- 
tainty expressed in judging criminality from photographic 
material, 
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The general purpose of this investigation is to test the 
hypothesis that consistency in self-perception is positively 
related to judgment confidence. The relationship is as- 
sumed to be dependent upon the self-regarding attitude. 

In several studies of client-centered therapy by Rogers 
and his co-workers, successful therapy is found to produce 
a positive change in the self-regarding attitude which in 
turn is associated with several outcomes, including in- 
creased harmony among self-perceptions and greater self- 
confidence. The findings suggest that in life adjustment as 
well as therapy, positive self-regarding attitudes should 
relate to a corresponding degree of harmony in self- 
perception and level of self-confidence. A demonstration 
of a positive relationship between consistency in self- 
perception and judgment confidence would lend support to 
the unitary nature of personality with evaluation of the self 
playing a central role in self-concept theory. 

The specific prediction tested in this investigation is 
that consistency in self-perception is positively related to 
judgment confidence. 

Consistency in self-perception is defined in this study 
by Pearson product-moment correlation coefficients, ex- 
pressed as z values, obtained from the comparison of two 
Q-sorts completed by each subject under similar condi- 
tions one week apart. Judgment confidence is defined in 
this study by weighted certainty scores obtained from 
rating the certainty expressed by subjects in their judg- 
ments of criminality inferred from viewing photographs of 
people unknown to the subjects. The persons in life ad- 
justment were represented by a sample of ninety-one stu- 
dents enrolled in two elementary psychology courses. The 
subjects were seen in the classroom on two occasions. On 
the first, each subject was given the judgment confidence 
and the Q-sort task. On the second, the subjects completed 
the second Q-sort task. The subjects of one class re- 
peated the judgment confidence task for the purpose of 
determining the reliability of the measure. Reliability of 
the measure of consistency in self-perception was assessed 
in a pilot study. 

The over-all test of the hypothesis yielded a positive 
correlation of .17 which approaches statistical significance 
(P<.06). An analysis of the results indicated that different 
forms, counterbalanced in the design of the study to control 
for possible systematic bias in expressions of judgments 
and of certainty, produced different weighted certainty 
scores. Two of the four forms which had a certainty scale 
reading from “very uncertain” to “very certain” produced 
a wider range of scores than two other forms with the 
scale reading from “very certain” to “very uncertain.” 
The hypothesized relationship was suppressed by this re- 
stricted range of scores. This systematic bias, called 
primacy effect, was also associated with subjects scoring 
below the median on the measure of consistency in self- 
perception. With primacy effect controlled, the hypothesis 
was more clearly supported by a positive correlation of 
.30 for those subjects responding to the “very uncertain - 
very certain” scale (P<.03). The observed relationship 
between consistency in self-perception and judgment con- 
fidence is low however and accounts for only 9 percent of 
the variance; other factors must be sought to account for 
the remaining 91 percent. 

A suggested formulation of the findings holds that the 
person who is more consistent in self-perception can ex- 
perience more confidence in his opinionated judgments 
than the person with less consistency in self-perception by 
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virtue of variation in self-regarding attitude. Implications 
for further study within the frame of reference of self- 
concept theory are discussed. 

Microfilm $2.50; Xerox $5.80. 117 pages. 


PSYCHOLOGY, EXPERIMENTAL 


A COMPARISON OF METHODS FOR 
THE DETERMINATION OF THE 
DISCRIMINABILITY OF LETTERS 


(L. C. Card No. Mic 60-2796) 


Daniel Isaac Alevy, Ph.D. 
Indiana University, 1960 
Supervisor: Arnold Binder 

The present studies were directed toward testing the 
effectiveness of several techniques for predicting the dis- 
criminability of letters based on current information theory 
formulations. Binder’s statistical model for the process 
of visual recognition, which uses information theory, was 
applied in the first of two experiments in order to deter- 
mine whether visual recognition thresholds for selected 
letters could be predicted as a function of their informa- 
tion indices. 

In Experiment I, subjects made judgments of the amount 
of similarity between the various letters of the alphabet. 
Information indices for each of the letters were computed 
on the basis of these responses. Nine letters were 
selected from the total of 26 such that frequency of occur- 
rence of letters in English usage was controlled by experi- 
mental design. These letters were viewed tachistoscopi- 
cally by a second group of subjects and thresholds were 


obtained. The results of this experiment were as predicted. 


It was found that a significant positive correlation existed 
between threshold values and information indices. Fre- 
quency of occurrence of the letters did not have a statisti- 
cally significant effect on thresholds. Thus it appears that 
the greater the amount of information or uncertainty ina 
letter, the more difficult it is for a subject correctly to 
identify that letter. 

In a second experiment, a coordinate system was de- 
vised in order to measure more directly and quantitatively 
analyze letters on the basis of the differentiating powers 
of cues or elements of which the letters were composed. 
Four test letters (L, M, P and Q) were chosen and com- 
parisons were made between each test letter and the other 
25 letters of the alphabet. These comparisons involved 
measuring the amount of overlap and non-overlap area 
between each pair. The discrimination indices thus de- 
rived were used to predict visual recognition thresholds in 
the following manner. An experiment was designed in 
which each test letter was shown twice to subjects ona 
viewing stand; first, along with five other letters which had 
very low discrimination indices, and later with another 
group having very high indices. Subjects were told that one 
of the six letters on the stand would subsequently be flashed 
in a tachistoscope. The prediction made was that subjects 
would yield lower thresholds under the contrast or high 
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index condition than when presented the context or low 
index groups, for the same test letter. This prediction 
was upheld. Suggestions were made for improvement of 
the coordinate system as well as for testing its validity 
with the use of nonsense figures. The constructs ‘redun- 
dant” and “random” found in the literature were related to 
the techniques devised in Experiments I and II. 

These experiments lend support to the hypothesis that 
the discriminability of stimuli (letters of the alphabet) can 
be predicted on the basis of formulations growing out of 
information theory and that an analysis in terms of the dif- 
ferentiating powers of the cues or elements of the letters 
of the alphabet also leads to predictable results. 

Microfilm $2.50; Xerox $4.00. 71 pages. 


TRANSPOSITION AS A FUNCTION OF 
THE NUMBER OF TEST TRIALS 


(L. C. Card No. Mic 60-3634) 
Gloria Twine Chisum, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. William A. Shaw 


Problem: 


The purpose of the study reported here was to test 
some of the predictions with reference to transposition 
made by three theoretical positions; 1) Spence; 2) Kohler; 
and 3) the adaptation level interpretation. Spence predicts 
that in transposition tests in which the test stimuli are 
near the training stimuli transposition should occur, while 
in tests in which the test stimuli are far removed from 
the training stimuli, transposition should fail to occur. 
Kohler makes no provision for the failure of transposition 
in any transposition test, while the adaptation level inter- 
pretation predicts that the near test subjects should trans- 
pose immediately, but the far test subjects should initially 
fail to transpose, and then do so as testing continues. 


Procedure: 


Forty-two female hooded rats were trained on a T-maze 
to make a brightness discrimination. One-half of the sub- 
jects were then tested on a pair of stimuli which differed 
slightly in brightness from the training pair while the other 
half were tested on a pair which was very different from 
the training pair. The transposition tests were run under 
non-differential reinforcement, and were continued until 
the subjects either were making a significant number of 
transposition responses or had run forty trials. A sequen- 
tial analysis was used. Following the trial on which the 
criterion of transposition was met, or the fortieth test 
trial, the subjects were run for one trial on the training 
stimuli again. 


Results: 


The near test group transposed immediately while the 
far test group failed to do so. The analysis used required 
four test trials for a subject to show a significant number 
of transposition responses. By the fourth test trial twenty 
of the twenty-one near test subjects had reached the 
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criterion of transposition while only nine of the twenty-one 
far test subjects had done so. Twenty of the twenty-one 
far test subjects did reach the criterion of transposition 
within the forty test trials. When the subjects were re- 
turned to the original training stimuli, all of the near test 
subjects continued to respond in the same way as they had 
done at the end of training. The far test group exhibited 
a breakdown in the discrimination response. These results 
are compatible with the adaptation level interpretation of 
discrimination learning and transposition, but are not the 
results expected by either Spence’s or Kohler’s interpre- 
tations. 


Conclusions: 





(1) Factors other than reward and effects of reward 
operate to determine the transposition of a discrimination 
response. 

(2) Factors other than the simple relationship between 
the stimuli, as proposed by Kohler, operate to determine 
the nature of the response in a discrimination situation. 

(3) The location of the adaptation level effects the oc- 
currence of a discrimination response. 

(4) Transposition is a function of the number of trials 
with the test stimuli. 

Microfilm $2.50; Xerox $3.00. 31 pages. 


GRADIENTS OF DELAY OF REINFORCEMENT 
AND DISCRIMINATIVE STIMULI DURING 
THE DELAY INTERVAL 


(L. C. Card No. Mic 60-3443) 


Richard Davis Conant, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Garry Margolius 


This experiment was designed to investigate the rela- 
tionship of delay interval behavior, food panel pressing, on 
the performance of an antecedent response, lever pressing. 
Albino rats were trained in a modified Skinner box with a 
hinged food cup panel and a removeable lever. The delay 
of reinforcement gradient for lever pressing at 4, 10, 30, 
and 50 seconds delay was determined under two different 
delay conditions. In Condition 1, the stimulus conditions, 
SP1(light on), remained constant throughout the delay in- 
terval. Under Condition II, the stimulus conditions, S?1 
remained constant up to the end of the prescribed delay 
interval, and a discrete auditory stimulus, S>2, signalled 
the end of this interval. Under both Conditions I and II, the 
presentation of the terminal primary reinforcement was 
contingent on a panel press response. 

The animals were initially trained on a discrimination 
in which panel responses were reinforced at the end of the 
prescribed “delay” interval either in the presence of S”1, 
(Condition I), or S?1 and the stimulus trace of SP2, 
(Condition II). Panel responses were never reinforced in 
the absence of these stimuli, a condition which prevailed 
on the average of 3 minutes (VI(3)) between trials. Follow- 
ing this discrimination training, the onset of the delay in- 
terval, SP1, was made contingent on the occurrence of each 
lever response. Panel responses were reinforced under 





the same conditions as during discrimination training. 
Finally, lever pressing was shifted to a variable interval 
of 45 seconds, V1(45 seconds) for S?1 onset, the panel con- 
tingencies remaining unchanged. Several predictions were 
made based primarily on the concept of secondary rein- 
forcement, and the relationship of the discriminative and 
secondary reinforcing properties of a stimulus. The ex- 
periment was not however designed as a test of alternative 
theories of the behavior of organisms. 

The results indicated the development of significantly 
shorter latencies to SP1 onset and higher SP1 panel press 
rates for animals trained under Condition 1 under different 
delay intervals, as was predicted. On the other hand, the 
antecedent response, lever pressing, did not show signifi- 
cant differences as measured by either latency or rate 
between Condition 1 and II, which was contrary to the 
original predictions. 

SD1 panel pressing as measured by latency to S?1 onset 
and rate was respectively a positive and negative function 
of the length of the delay interval, as predicted. These 
differences, with the exception of the 30 vs 50 second delay 
groups under both Conditions I and II were statistically 
significant. Lever press response rates on the VI(45 sec- 
onds) showed a characteristic negatively accelerated nega- 
tive function of the length of the delay interval, with an 
asymptote between 30 and 50 seconds. Statistically sig- 
nificant differences for all but the 30 vs 50 second delay 
groups were indicated. 

The discussion centered primarily around the failure 
to find differences in lever pressing under Conditions I 
and II, particularly since these two conditions were effec- 
tive in producing differences in delay interval behavior, 
i.e. SD1 panel pressing. The most plausible explanation 
was the possibility of the development of auxiliary behav- 
ioral chains during the delay interval. 

The conclusions were in large part a restatement of 
the basic data. Delay of reinforcement was shown to be a 
parameter of the performance of an antecedent response, 
i.e. lever pressing for both Conditions Iand II. Differ- 
ences in delay interval behavior i.e. panel pressing, at a 
particular delay interval did not result in differences in 
the antecedent behavior, lever pressing. 

Microfilm $2.50; Xerox $6.60. 140 pages. 


HUMAN BINARY PREDICTION AND THE 
GENERALITY OF THE “CONDITIONING 
AXIOM” UNDER TEMPORAL, INCENTIVE, 
CONTINGENCY AND EXPERIENTIAL 
VARIATIONS. 


(L. C. Card No. Mic 60-3639) 


Peter Lynn Derks, Ph.D. 
University of Pennsylvania, 1960 
Supervisor: Dr. Eugene H. Galanter 
This experiment investigated the generality of the con- 
ditioning axiom basic to linear learning models. Ninety Ss 
in groups of ten predicted a 250 trial 75:25 schedule under 
various conditions of temporal duration, incentive, con- 
tingency, and experience with the schedule. Although “re- 
stricted latency” resulted in probability matching and 
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“contingent-risk” resulted in nearly 100 per cent predic- 
tion of the more frequent event (T,,) as a function of its 
successive occurrence (k) did not show the monotonically 
increasing function predicted by the conditioning axiom. 
However, when S’s experience with the schedule was 
extended, T;, did increase monotonically as a function of k 
for trials 251 to 750. The monotonic increase was the re- 
sult of the differential rate at which Ss began to predict 
long runs of the more frequent event and decreased the 
prediction of repetitions of the less frequent. It was con- 
cluded that the assertion of the conditioning axiom does 
not describe most human binary prediction. A tote plan of 
binary prediction was presented and the suggestion was 
made that a model of this behavior shou/d consider S’s 
image of the schedule and the development of that image. 
Microfilm $2.50; Xerox $3.00. 58 pages. 


BEHAVIORAL EFFECTS OF POSTERIOR 
ASSOCIATION CORTICAL LESIONS IN CATS 


(L. C. Card No. Mic 60-3804) 


Kazuo Hara, Ph.D. 
Stanford University, 1960 


Recent anatomical and physiological evidence suggests 
that the suprasylvian gyrus of the cat is functionally simi- 
lar to the prestriate portion of the posterior association 
areas in other animals. The present study was designed 
to test the hypothesis that destruction of this region would 
impair visual learning by cats, and to compare the effects 
of such lesions on the learning of cats and other animals. 
A secondary objective was to determine some of the char- 
acteristics of visual perception in normal cats. 


METHOD 


Fourteen cats of six weeks old were subjected to a 
series of experiments for twenty-six months. The series 
was composed of four groups of tests; psychophysical de- 
termination of thresholds for visual extents, size, bright- 
ness and form, stimulus additivity and dominance in dis- 
crimination performance, figural equivalence, and Umweg 
learning. Tests were administered twice in this order 
except that the threshold measurements were distributed 
at thirteen occasions throughout the entire period. 
Sperry’s Discrimination Box was employed for the first 
three studies, and Hebb-Williams Maze was used for the 
last experiment. At the completion of preoperative series, 
five Ss, the Prestriate Group, suffered bilateral decortica- 
tion of the suprasylvian gyrus, and these lesions were 
roughly verified later by gross pust-mortem examination of 
the brains. Another four Ss served as the unoperated 
Control Group. Both groups began replication of the 
series from their third postoperative weeks. 


RESULTS 


1, Visual Sensory Threshold Measurements. --- The 
results obtained by the method of constant stimuli and the 
method of paired comparisons agreed in showing that 
there was no significant postoperative impairment of dif- 
ferential threshold in brightness, that the most prolonged 








and severe impairment occurred in form discrimination, 
and that impairment was of an intermediate degree in size 
discrimination. 

2. Stimulus Additivity and Dominance. --- Discrimina- 
tion performance was facilitated by combining cues in 
multiple dimensions (size, brightness, form), and the in- 
crements in performance were equivalent no matter what 
dimensions were combined. No significant change resulted 
from prestriate lesions. 

Stimulus dominance was tested by opposing cues. Pre- 
operatively the cats preferred brightness over form and 
size. The Control Group also preferred brightness post- 
operatively, but the Prestriate Group displayed no such 
preference, 

3. Equivalence Reactions. --- Both the Control and 
Prestriate Groups relearned the discrimination of visual 
figures with marked savings; they did not differ signifi- 
cantly with respect to either retention or transposition 
behavior. 

4. Umweg Behavior, --- The Prestriate Group made 
significantly more errors than the Control Group. Analysis 
revealed that the retardation of the Operated cats resulted 
from slower intraproblem learning. 














CONCLUSIONS 


These results indicate that the suprasylvian gyrus is 
importantly, but not essentially, involved in the control of 
visual learning by cats. The importance of this area is 
suggested by the differential effects on magnitude and 
duration of the postoperative increases in differential 
limens for various visual dimensions and by impaired so- 
lution of umweg problems more than six months postop- 
eratively. But removal of the suprasylvian cortex does 
not affect the retention of preoperatively learned figural 
discriminations, transposition behavior, or the utilization 
of multiple cues. 

These considerations lead to the conclusion that other, 
as yet unidentified, components of the central visual 
system are able to mediate more or less adequate visual 
learning by cats after removal of the suprasylvian cortex. 

The findings reported in the dissertation constitute 
adequate evidence that in cats, as in rats and monkeys, 
the posterior association cortex contributes to efficient 
visual learning. Microfilm $2.50; Xerox $7.20. 155 pages. 


MOTIVATIONAL VARIABLES AFFECTING 
THE RATE OF BEHAVIOR REWARDED 
BY INTRACRANIAL STIMULATION 


(L. C. Card No. Mic 60-3590) 
William Hodos, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Professor William A. Shaw 


Problem: 


Experiments by Brady and by Olds have reported that 
food deprivation increases the rate of behavior maintained 
by intracranial stimulation (ICS). Reynolds has reported 
that food deprivation does not increase the rate of ICS 
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responding. An attempt was made to reconcile these 
differences. 

Olds has also reported a study in which castration of 
male rats resulted in a decline in ICS rate; whereas sub- 
sequent replacement therapy with testosterone resulted in 
an increased rate. The experiment reported here has in- 
vestigated the effects of estrogenic hormones on the rate 
of ICS-reinforced behavior and food-reinforced behavior. 

In addition, an opportunity was afforded to study the 
effects of simultaneous estrus and food deprivation. 


Subjects: 


Nine ovariectomized female albino rats which weighed 
approximately 300 grams at the onset of the experiment. 


Procedure: 


Each ovariectomized rat was implanted stereotaxically 
in the septal area with bipolar electrodes. Animals were 
trained to press a lever on each of three multiple sched- 
ules of reinforcement: (1) 15 minutes of ICS on a variable 
interval schedule alternated with 15 minutes of milk rein- 
forcement for a period of 2 hours, (2) 15 minutes of ICS 
on a variable interval schedule alternated with a 15-minute 
“Time Out” period, (3) 15 minutes of ICS on a variable 
interval schedule alternated with 30 consecutive “free” 
milk reinforcements presented at the beginning of a Time 
Out period. 

Any differences between Schedule 1 and Schedule 2 may 
be attributed to the effects of ingestion of the milk rein- 
forcement on Schedule 1 or the differential energy ex- 
penditures required by the two schedules. Since the quan- 
tity of milk reinforcement available on Schedule 1 and 
Schedule 3 is the same, any differences in rate of re- 
sponding may be attributed to differences other than food 
ingestion. 

Animals were tested on each schedule during each of 
the following conditions of motivation: (1) control, (2) 48 
hours of food-deprivation, (3) behavioral estrus, (4) 48 
hours of food-deprivation and estrus combined. 

Each rat was tested on all combinations of schedules 
of reinforcement and motivational conditions. 


Results: 


(1) Food deprivation resulted in significant increases in 
the rate of ICS reinforced behavior on all schedules of re- 
inforcement over the control condition. 

(2) Behavioral estrus had no significant change in the 
rate of ICS-reinforced behavior. 

(3) The rate of ICS responding during the condition of 
combined behavioral estrus and food deprivation was not 
significantly different from that during food deprivation 
alone. 

(4) Withholding the milk reinforcement (Schedule 2) 
resulted in no initial differences in rate, however, the 
terminal rate on Schedule 2 was significantly higher under 
all motivational conditions. 

(5) The “free” milk reinforcement schedule (Schedule 3) 
did not result in any significant differences in rate from 
Schedule 1. 

(6) Similar results were obtained from the data of the 
milk reinforced components of the schedules. 
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Conclusions: 





(1) Level of food deprivation is a determiner of the 
rate behavior maintained by stimulation of the septal area 
in rats. 

(2) Behavioral estrus is not a determiner of the rate of 
behavior reinforced by septal stimulation. 

(3) Behavioral estrus does not effect the rate of lever 
pressing for food reinforcement at any of several levels of 
food deprivation. Microfilm $2.50; Xerox $3.00. 32 pages. 


THE BRUCKE-BARTLEY EFFECT AND THE 
SUBSEQUENT COURSE OF DARK ADAPTATION 


(L. C. Card No. Mic 60-3081) 


Edwin Morris Hudson, Ph.D. 
Columbia University, 1960 


This experiment had three purposes. One purpose was 
to examine the effect that flash rate would have upon the 
apparent brightness of flashing lights when matched with a 
steady light. The second purpose was to determine the 
effect that various flashing lights would have upon the sub- 
sequent course of dark adaptation. The third purpose was 
to determine the relation between apparent and effective 
brightness. 

In the matching technique, seven flash rates were used, 
ranging from 3.5 cps to 40 cps. Two L/L+D ratios were 
used, 1/2 and 1/4. Three luminance levels were used, 15, 
90, and 440 ft. L. Four target arrangements were em- 
ployed, comparing annulus with side-by-side targets, of 
two different sizes--2° 24' and 6° 45' visual angle. Twenty- 
seven subjects were employed. All were males, ranging 
in age from 19 to 60 years. A variety of visual anomalies 
were included, as well as emmetropes. Matching was 
made by regulating the brightness of one light to match the 
brightness of the other, for both the fixed and flashing 
lights. 

The results were that, with the exception of four sub- 
jects who did display brightness enhancement (the Briicke- 
Bartley effect) at the highest luminance level, all subjects 
matched the flashing lights in brightness according to the 
formula: 


«3 {1.0 ; | (og ) E> 00.13 Ih 


where I; is the apparent luminance of the flashing light, I is 
the actual luminance of the steady light; L+D/L is the re- 
ciprocal of the light-dark ratio, and k is an empirically 
derived constant which is a function of the amount of visual 
defect of the subject. This formula holds for all luminance 
levels examined, and for all frequencies between 4 and 60 
cps. It is not affected by the size of the target, the ar- 
rangement of the annulus, or the instructions to the subject. 
In the dark-adaptation studies, four flash rates were 
used, 4, 10, 20, and 40 cps. Two L/L+D ratios were em- 
ployed, 1/2 and 1/4. These lights were also compared 
with two steady lights of 1440 and 720 ft. L. All flashing 
lights were of 1440 ft. L. The subjects were exposed to 
these lights for four periods of time; 0.5, 1, 2, and 5 min- 
utes. The area of the eye employed was an area 7° below 
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the fovea. Most of the subjects were chosen from among 
those employed in the first part of the experiment. 

The results were that the subsequent course of dark 
adaptation was increased (among the flashing lights) by 
increasing the time of exposure, the number of cycles per 
second, or the amount of light in the light-dark ratio. 

A formula was derived for predicting the amount and di- 
rection of these changes. Let T, be the time that it takes 
to dark-adapt to any given level after exposure to a flash- 
ing light that has a given number of cycles per second 
flash rate, L/L+D ratio, luminance and time of exposure. 
Let Tc- be the time that it will take to dark-adapt to the 
same level after being exposed to another flashing light 
characterized by some different flash rate, L/L+D ratio, 
or time of exposure. Then AT is equalto Tr - T.. Then 
AT/Tr is given by the following formula: 


ae [ (42) (tz)"* (L/L+Ds\"* (E) “4 

T+ fc te L/L+D, I, 
Where fr is the number of cycles per second in the refer- 
ence light; tr is the length of exposure time to reference 
light; L/L+D, is the light-dark ratio of the reference 
light, and I, is the luminance of the reference light. The 
subscript c indicates the same parameters for the com- 
parison light. This formula cannot be used to predict the 
effect of dark-adaptation if the light has a flash rate of 
zero, in which case the formula becomes indeterminate. 

Finally, there is no observable correlation between the 
apparent brightness of a light (as defined by a matching 
technique) and the effective brightness of a light (as de- 
fined by the effect that this light has on subsequent dark 
adaptation). Brightness enhancement (the Briicke-Bartley 


effect) does not result in increased dark-adaptation times. 
Microfilm $2.50; Xerox $4.80. 95 pages. 


THE EXPERIMENTAL AROUSAL AND 
ASSESSMENT OF DEPENDENCY 
MOTIVATION 


(L. C. Card No. Mic 60-3660) 


Marvin Samuel Hurvich, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Seymour Feshbach, Ph.D. 


The purpose of this study was to develop a technique 
for experimentally arousing Dependency motivation, to 
explore some of the variables influencing this process, 
and to compile a scoring manual for reliably indexing 
Dependency manifestations in stories written to Thematic 
Apperception Test (TAT) stimuli. 

Dependency was aroused by the presentation of a prose 
passage which the experimenter requested that subjects 
read and recall. The subjects were later asked to provide 
normative data for another test procedure by writing 
fantasy stories to stimulus pictures. The arousal tech- 
nique involved the presenting of Dependency-related cues 
to S via the prose passage, which contained Dependency- 
related events (viz., requests for help of some kind.) 
Three arousal conditions were developed, all containing 
the identical Dependency-related events, but differing in 





the outcomes of the requests for help, i.e., positive 
(Arousal Satisfaction condition), negative (Arousal De- 
privation condition), or neutral (Arousal Neutral condi- 
tion). A control passage contained no Dependency-related 
events. 

Two experiments were conducted in which 259 college 
subjects (144 males, 115 females) participated. All con- 
ditions were run during each of the 17 experimental 
sessions (except Arousal Neutral, which was developed 
for Experiment II), with random assignment to conditions. 
In Experiment II the concluding sentence of the Arousal 
Satisfaction and Arousal Deprivation conditions was 
changed, and an additional measure of Dependency derived 
from the Edwards Personal Preference Schedule was 
obtained, 

The major findings may be summarized as follows: 


1. Arousal Satisfaction subjects had more fantasy 
stories containing Dependency-related Imagery 
than did Control subjects for both experiments, 
both sexes. These differences were significant 
for Experiment I males and approached signifi- 
cance (p = .066) for Experiment II males. Neither 
of the female differences were significant. 


. Arousal Satisfaction subjects had more fantasy 
stories containing Dependency-related Imagery 
than did Arousal Deprivation subjects for both 
experiments, both sexes. These differences were 
significant for Experiment I males, not significant 
for Experiment II males or for either of the fe- 
male comparisons. 


. Dependency-related Imagery scores, regardless 
of experimental condition, were significantly 
related to a Dependency criterion from the 
Edwards Personal Preference Schedule. 


The implications of these findings for a deprivation 
model of need arousal and for expectancy theory were dis- 
cussed, The results were interpreted as being consistent 
with an expectancy rather than with a deprivation model of 
motivation arousal, 

Microfilm $2.50; Xerox $3.00. 54 pages. 


THE EFFECT OF CERTAIN CONTEXTS ON 
THE DENOTATIVE MEANING OF SOME 
ADVERBS OF FREQUENCY 


(L. C. Card No. Mic 60-3471) 


David Isaac Mostofsky, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Philip Nogee 


The present study is concerned with a problem in the 
area of psycholinguistics, and is related to an investigation 
of the more general concept of “meaning.” The back- 
ground is a review of the criteria upon which this concept 
is defined and applied to semiotic material in general, and 
to denotative adverbs in particular. Of particular interest 
to psychology is the quantifiable representation of this 
concept as well as an investigation of several parameters 
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which may affect the judgment of the meaning of a particu- 
lar adverb. The meaning attributed to any denotative 
adverb has been generally accepted as the modal or the 
average judgment of the population concerning the denoted 
referent, i.e. the meaning is determined by the convention 
of its usage with respect to denoting a particular segment 
of the underlying referent dimension. It is, of course, 
vital to ascertain a) what this average, conventional judg- 
ment is, and b) whether the conventional meaning attrib- 
uted by the pooled judgments of a group is in fact a valid 
index for establishing word meaning. Many situations in 
psychology, particularly those that make use of tests re- 
quiring these adverbs as responses, base their further 
assertion on the pooled total of such responses. The 
underlying assumption made in such situations is that a 
group (necessarily implying the individual subjects com- 
prising the group) is in relative agreement on the meaning 
of a particular word. The present study has investigated 
the nature of the precision with which a particular word is 
used as well as establishing the nature of the discrimina- 
bility among several words, where each word refers to 
relative frequency. 

The present study has accepted the definition of mean- 
ing as formulated by Mackay which he proposed as an 
appropriate consideration for an analysis of information 
transmission. It differs from many of the early studies 
of word meaning which concerned themselves with be- 
havioral or physiological correlates of a particular word. 
It also differs from other investigations which focussed 
on the measurement of word meaning via a series of 
scales upon which a given word was to be rated. Several 
classes of denotative words lend themselves to more 
direct measurement of meaning by employing an absolute 
judgment task of the particular word, where the word is 
judged on its respective referent dimension. The investi- 
gation being reported is related to the work of Simpson, 
who reported the results of a similar investigation, and 
another similar study conducted by Cohen and Hansel. 

The use of an absolute judgment task in conjunction with 
contextual variations was later employed in a study by 
Helson, H., Dworkin, R. S., and Michels, W. C. In their 
study they presented denotative adjectives which were 
modifying various numerical backgrounds or contexts, 
e.g., the word “some” refers to how many people when 
considering a total population of X people. Helson et al. 
interpreted their results as supporting a level-of-adapta- 
tion hypothesis, in that the absolute judgment of the 
adjective was modified by the background condition. 

The present study required the absolute judgment of 
six adverbs of frequency, viz., “rarely,” “seldom,” “occa- 
sionally,” “sometimes,” “often,” and “usually.” Each 
adverb was presented in two classes of context conditions: 
the event context and the person context. The event con- 
text was defined by the favorability or unfavorability of the 
event which was modified by an adverb, e.g., “rarely 
stupid,” (where stupid is defined as an unfavorable event). 
The person context was defined by the personal pronoun 
which introduced each sentence in which the adverb and 
the event context appeared, e.g., “Iam rarely stupid” vs. 
“He is rarely stupid.” For one group, N= 159, each 
sentence was always introduced by the first person per- 
sonal pronoun, and for another group, N = 161, each 
sentence was always introduced by the third person per- 
sonal pronoun. A control group, N = 200, was asked to 
judge the adverbs inthe absence of any contextual conditions. 





An additional group of 200 subjects were recruited for 
a series of paired comparison judgments of the event 
contexts on the dimension of favorability, and a companion 
group of 200 subjects judged the events on the dimension 
of relative frequency. All subjects were recruited from 
the General Psychology classes at Boston University. 

The results of a three-way factorial analysis of vari- 
ance indicated: 


a) the person context and the adverbs were significant 
main effects. 


b) the person context x words and the event context 
x words were significant interaction terms. 


The variability in the responses was strikingly high. This 
was further evidenced in the results of an analysis of the 
amount of transmitted information for the various groups. 
In no case was more than one bit of information trans- 
mitted. This indicates that due to extreme response 
equivocation, no more than two response categories could 
be used without error. One of the implications of the 
results was that the conventional meaning of these adverbs 
must be established by some procedure other than pooling 
of responses. In order to ascertain the correct meaning 
of an adverb, the reliance on a pooled group judgment does 
not appear to be a valid index, despite its acceptance both 
by linguists and psychologists. An alternative implication 
is that one may rightfully retain this method of establish- 
ing an adverb’s meaning, recognizing that the variability 
of responses is high, and consequently the precision of its 
usage is drastically reduced. 

The results of the paired comparison study indicated 
that the event contexts were recognized as being either 
favorable or unfavorable. The results further indicated 
no evidence warranting an interpretation of the data as 
supporting a level-of-adaptation hypothesis. 

The over-all results of this study suggest further 
investigations of the role of the context conditions and 
frequency adverbs. It appears advisable to investigate 
the effect of context conditions which may be ordered with 
more numerous and finer gradations along the dimension 
of favorability, as well as person contexts other than 
“Iam” and “He is,” which should be tested on a larger 
sample of frequency adverbs. Similarly, a more detailed 
description of the effects of the pooled responses in con- 
tributing to the variability was suggested. It would be 
advisable to learn the minimum size of the pooled group 
which contributes the maximum variability, as well as 
the size of the group (if any such group exists) in which 
pooling responses has a negligible destructive effect on 
the precision of an adverb’s meaning. 
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Especially lacking for kinesthesis is knowledge con- 
cerning the nature of its psychophysical relationships. 
With a few exceptions there has not been developed for 
kinesthetic sensation the scales of sensory magnitude, as 
found for other sense modalities. 

Accordingly, an experiment was conducted for the 
purpose of quantifying an attribute of kinesthetic sensation, 
namely extent of movement. Using a similar approach to 
sensory quantification as that employed by S. S. Stevens, 

a ratio scale of sensory magnitude for this attribute was 
developed employing blind positioning movements and the 
psychophysical techniques of magnitude estimation and 
ratio production. Blind positioning movements being free 
of other sensory cues, provide a direct index of kinesthetic 
sensitivity. 

With magnitude estimation the subject assigns numbers 
to a finite series of stimuli under instruction to make the 
numbers proportional to the apparent magnitude of sensa- 
tion. In the present experiment 12 subjects made a stand- 
ard movement, seven inches in length, and were told to 
call it 10. They then made a random series of blind 
positioning movements ranging from 1 to 21 inches in 
length and were required to assign numbers to the move- 
ment which were proportional to their length. The results 
demonstrated that subjective estimates of magnitude of 
movement in the horizontal medial plane grow as a power 
function of the stimulus distance. This type of relationship 
between subjective magnitude and stimulus magnitude has 
been found on many sensory continua. From the magnitude 
estimation data a scale of subjective magnitude of extent 
of movement, the Kine scale was developed. The scale 
unit, the Kine, was defined as the subjective magnitude of 
a movement 1 inch in length. The relation of Kines to 
inches is K = I'*® where K = Kines and I = inches. 

To substantiate this function and determine which 
psychophysical method was most feasible for the quantifi- 
cation of extent of movement the traditional psychophysi- 
cal technique of fractionation was employed. The subject 
was required to make a movement of either one-half or 
twice the length of a standard movement. The results of 
this procedure in general agreed with those of magnitude 
estimation giving further evidence to the generality of the 
power law. There were, as reported by others, incon- 
sistencies in the individual data for “halving” versus 
“doubling.” 

In addition to the psychophysical power law Stevens 
has presented the argument that sensory continua can be 
classified as belonging to one of two classes of continua 
which he has labelled prothetic and metathetic. The main 
criteria for classification into one of these two groups is 
the manner in which a category rating scale of a sensory 
continuum behaves when plotted against a scale of subjec- 
tive magnitude of the same continuum. When a category 
scale plotted against a ratio scale of subjective magnitude 
concaves downward the continuum is regarded as prothetic. 
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The implication of this is that discriminal sensitivity is 
non-uniform over the extent of the scale. On the other 
hand, when plotted against a ratio scale of a metathetic 
continuum the category scale may be linear indicating that 
sensitivity measured in subjective units is relatively 
uniform over the extent of the scale. 

To enable classification of the continuum for extent of 
movement as either prothetic or metathetic a category 
scale for extent of movement was developed. The resulting 
category scale when plotted against the Kine scale was 
linear, indicating that subjective extent of movement is a 
metathetic continuum. 
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Individual flies from a wild-type population of D. melan- 
ogaster were given ten trials each in an apparatus designed 


to elicit optomotor responding. The apparatus consisted 


essentially of an illuminated background and a striped 
plate which could be moved between the background and a 
glass cell containing the single fly. Optomotor scores 
were obtained on 104 wild-type flies which ranged from 
zero (no responding) to ten (ten responses out of ten 
trials). Selective breeding procedures were instituted 

to investigate the heritability of these IDs (individual dif- 
ferences) in optomotor responding. 

Three strains of D. melanogaster differing with respect 
to optomotor behavior; high (A), middle (B), and low (C) 
were successfully bred and maintained for thirty genera- 
tions. Cross breeding the high and low strains resulted 
in an F,; whose mean was intermediate between the mid- 
parent and A strain means. The differences between tire 
means and variances of this AC strain and the A strain 
were statistically significant. The distribution of optomotor 
scores from the progeny of the cross bred strain hada 
mean and variance significantly different from the F,. 
Genetic models of heritability that might account for these 
data were discussed, 

The threshold intensities required to elicit the re- 
sponse for five different visual angles were determined 
for the three strains using a method of limits. Equations 
were computed to describe the resulting curves. All 
three curves could be described to be a straight line re- 
duction equation having the same slope constant. The 
ordinate intercept values of the equations were of different 
values and were proposed as measures of systematic 
differences between the strains. 

Similar threshold determinations using a method of 
constant stimuli were also obtained. It was found that the 
choice of the 50% frequency of responding point for thresh- 
old criterion was not applicable for the middle and low 
strain frequency of response curves. The means of the 
frequency of response curves were proposed as a suitable 
threshold criterion in the present study. 
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This study concerned itself with the question of whether 
the responses of subjects on an attitude scale (the F scale) 
could be altered by means of verbal reinforcement and 
whether such a change, if obtained, would generalize to a 
related attitude measure (the E scale). The degree of 
generalization was examined under two conditions; one 
where the source of previous reinforcement was present 
and one where he was absent. 

A sixty item F scale of Authoritarianism and the thirty 
item E scale of Ethnocentrism were administered to two 
hundred and fifty subjects. Of these, forty-eight females 
were chosen to participate in the study. The forty-eight 
consisted of twenty-four pairs of subjects matched on 
scores on both scales. One member of each matched pair 
was randomly assigned to the control group and the other 
to the experimental group. 

The items of the F scale were read to each experi- 
mental subject who was asked to state whether she agreed 
or disagreed with each item. Each time a response was 
given which indicated a pro-democratic position the ex- 
perimenter said either “good” or “right” to the subject. 
The control condition followed the same procedure except 
that in no case was any verbal reinforcement (“good” or 
“right”) given. 

All subjects, both experimental and control were then 
administered the E scale. For one half of the experi- 
mental and control subjects the experimenter read the 
items aloud and recorded their responses. For the other 
half of the subjects the experimenter left the room and 
the subjects filled out the E scale alone. 

The results indicated that with verbal reinforcement 
subjects do change their expressed opinions, in this case 
giving more pro-democratic responses than they had 
previously. In the condition where the experimenter re- 
mained in the room the subjects showed generalization to 
the E scale; that is they gave more pro-democratic (anti- 
ethnocentric) responses than they had previously. No such 
over-all generalization could be demonstrated for the 
subjects completing the E scale by themselves. Although 
they showed some initial increase over their previous 
scores, this increase disappeared before completion of 
the scale. 

Although a number of explanations were offered to 
account for the findings, it was maintained that analysis 
in terms of social influence was preferable. 
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An investigation was designed to test the effects of 
Hexamethonium Chloride and Insulin Hypoglycemia on the 
extinction of a conditioned avoidance response, In earlier 
studies, the experimenters gave the drugged animals trials 
in the apparatus in the presence of the conditioned stimu- 
lus. The simultaneous drug-and-apparatus experience 
gave the animals an opportunity for “new learning” under 
the drug-induced states of lethargy and/or immobilization. 
This new learning usually was not responding. The expla- 
nation usually offered was that having learned that primary 
aversive reinforcement was absent while in a state of 
lethargy, the animals showed a marked decrease in the 
number and rate of responses following drug withdrawal, 
during regular extinction. This study investigated the 
effects of the drugs only without the simultaneous experi- 
ence in the apparatus with the conditioned stimulus. Four 
hypotheses proposed for experimental investigation were: 

1. The group injected with Hexamethonium Chloride 
for four days following avoidance conditioning will not 
differ from the control group during experimental extinc- 
tion. No difference is expected since the effects of 
Hexamethonium Chloride do not last long, i.e., the drug 
will have been eliminated by the first day of the first 
extinction period and because the drug will have been 
administered in the absence of any opportunity to learn 
a new response since the conditioned stimulus was not 
present. 

2. The group subjected to Insulin Hypoglycemia fol- 
lowing avoidance conditioning will show a marked decrease 
in avoidance responses in the first extinction phase as 
compared with the other two groups. 

3. The control group and the Hexamethonium Chloride 
group will not be different from each other in the manner 
and rate in which they recondition and re-extinguish. 

4. The Insulin group subjected to reconditioning will 
show a restoration of avoidance behavior similar to the 
control and Hexamethonium Chloride groups. Further, 
the Insulin group will show a course of re-extinction simi- 
lar to that of the control and Hexamethonium Chloride 
groups. The restoration of the avoidance response in the 
Insulin group is expected because the effects of Insulin 
Hypoglycemia are reversible. 

To test the hypotheses, three groups of rats, consisting 
of a control and two experimental groups, were conditioned 
to avoid electric shock by jumping from one compartment 
to the adjoining one. After ten days of avoidance condi- 
tioning, each group was subjected to drug injection without 
the simultaneous experience of the experimental situation 
and the conditioned stimulus. One group received four 
days of normal saline, a second received four days of 
Hexamethonium Chloride and the third received four days 
of Insulin Hypoglycemia. 
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After the four days of injection, all three groups were 
given thirteen days of regular extinction, two days of 
reconditioning, and ten days of regular re-extinction. The 
data were the number of avoidance jumps made by the 
animals during extinction after injection. The results 
were: 

1. The group injected with Hexamethonium Chloride 
showed a decrease in the number of avoidance responses 
during Extinction I compared to the Normal Control group. 
This decrease presumably is due to the drug’s persisting 
effect into Extinction I after withdrawal. The persistent 
drug effect suggests some physiological insult which pro- 
duces lethargy, which enables the animals to obtain infor- 
mation about the absence of primary aversive reinforce- 
ment during Extinction IL. 





2. The group subjected to Insulin Hypoglycemia showed 
a marked decrease in the number of avoidance responses 
in Extinction I compared to the other two groups. 

3. The Normal Control group and the Hexamethonium 
Chloride group did not differ from each other in the man- 
ner and rate in which they reconditioned and re-extin- 
guished. 

4. The Insulin group did not recondition or re- 
extinguish in the same manner as the other two groups. 
The failure in the Insulin group to recover the strength 
of the avoidance response despite a relearning experience 
like that of the other two groups suggests the long lasting 
consequent destructive effects of Insulin Hypoglycemia. 
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The problem of this dissertation is the historical 
development of the theology of missions during the period 
from 1928 to 1958. It is an historical study, chronological 
and descriptive in its approach. The term “theology of 


missions” refers to those theological presuppositions or 
underlying principles which determine the motives, mes- 
sage, methods and goals of the Christian missionary 
enterprise. The study is limited to Christian writings 
other than Roman Catholic and Eastern Orthodox. 

Beginning with a survey of background events from the 
late nineteenth century and especially from the Edinburgh 
World Missionary Conference of 1910 there is presented 
a study of major events and publications that are of funda- 
mental importance for an understanding of the development 
of the theology of missions during the period under con- 
sideration. The study is developed largely in periods 
marked by the world meetings of the International Mis- 
sionary Council, as is indicated in the three major chapter 
headings: “A Decade of Re-Thinking and Reaction: 1928 - 
1938;” “A Decade of Crisis and Cooperation: 1938 - 1948;” 
and “A Decade of Assembly and Advance: 1948 - 1958.” 

It is the conclusion that there has been, despite brief 
periods of recession, a constantly advancing and deepening 
thrust in the developements toward a re-formulation of the 
theology of missions. This is seen most clearly in the 
progressive confrontation of Church and mission with 
theology, an encounter which is responsible in large meas- 
ure for the progressive narrowing of the gulf between 
Church and mission, from 1900 when the missionary 
enterprise was considered to be primarily the responsi- 
bility of missionary societies rather than the churches, 
until 1958 when plans were being made for the integration 
of the World Council of Churches and the International 
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Missionary Council. The stages of this development are 
indicated in a study of the major international missionary 
gatherings, their attitude and approach to the theology of 
missions. 

At Edinburgh in 1910 the major concern was simply 
with strategy or “How Missions?” It was felt that the 
Great Commission of Christ provided an adequate basis 
for the missidnary obligation; a basis that should be 
obeyed, not questioned. At the Jerusalem Conference of 
1928 the discussion was oriented around a consideration 
of the goals towards which missionary operations should 
be directed, and could be summarized with the question 
“Wherefore Missions?” The Tambaram, Madras meeting 
of 1938 went one step further towards a deeper under- 
standing of the Christian mission and discussed the roots 
of the Christian mission, especially the nature and locus 
of revelation. This meeting could be summarized with 
the question “Whence Missions?” At the Whitby meeting 
of 1947 the mission was defined in terms of evangelism 
and was viewed by members of an indigenous world church 
as “Partners in Obedience.” The question was “Whither 
Missions ?” and Whitby took the first step towards launch- 
ing a major ecumenical study of “The Missionary Obliga- 
tion of the Church.” The discussion of this topic reached 
a climax in the question “Why Missions?” at the Willingen 
meeting of 1952. But it was not until the Ghana Assembly 
of 1957-58 that the missionary enterprise asked the most 
radical question in its history, “What is the Christian 
mission?” The answer to this question, however, as 
indicated in this study, awaits further study and discus- 
sion, some of which will come at the joint Assemblies of 
the World Council of Churches and International Mission- 
ary Council at Delhi, India in 1961. It is pointed out that 
an answer to this question and the formulation of atheology 
of missions also involves a re-examination of the nature 
of the Christian Gospel. 

The other conclusion indicated by this study is that the 
direction for the formulation of a theology of missions is 
leading towards an approach from the theo-centric point 
of view in trinitarian perspective. It is observed that the 
major attempts to formulate a theology of missions in the 
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period under study have been oriented around culture- 
centered, man-centered, church-centered, Bible-centered, 
Kingdom-centered, and Christ-centered points of view. 
And while all of these doctrines are important for the 
theology of missions and must be involved in the perspec- 
tive of the total formulation, it would seem, on the basis 
of this study, that when any one of them has been made the 
central point of focus and orientation for the formulation 
of a theology of missions, it has proven inadequate for the 
task, tending to narrow the scope of the missionary enter- 
prise and causing it to go astray. On the basis of the 
trends and developments indicated in this study it would 
appear that it is from a theo-centric point of orientation, 
beginning with the primary affirmation of the historic 
Christian faith, “I believe in God,” that the theology of 
missions will need to be formulated in order to give proper 
direction, scope and meaning to the Christian mission. 
Microfilm $5.55; Xerox $19.60. 433 pages. 
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Problem. The purpose of the dissertation is to discuss 
the place of George Herbert in the history of the Church in 
England. Although the study does not avoid all literary 
questions, it is concerned primarily with Church history 
rather than literary criticism. 

Method. Previous research is reviewed. A brief biog- 
raphy emphasizes Herbert’s religious development. His 
views concerning the Church, his religious devotion, and 
his moral attitudes are characterized. His relationships 
to Puritanism, to other Churchmen, and to apostles of 
“new learning” are discussed. His later influence among 
religious leaders is investigated. 

Conclusions. Herbert’s biography reveals a series of 
religious influences and vocational conflicts which cul- 
minate in his decision to devote himself totally to God as 
country parson and poet. He exhibited the character of a 
mature, dedicated minister in his later years. 

Herbert saw the middle way of Anglicanism as the best 
embodiment of the true Church. He preferred Episcopal 
government and a well-educated ministry, devoted to their 
people. In worship, he held to the principles of order and 
edification, using the Prayer Book, simple vestments and 
music. Refusing to define exactly the mode of reception 
of Christ in the Eucharist, he insisted on spiritual recep- 
tion. 

The greatest contribution of Herbert to English reli- 
gious life is his devotional poetry. The theology under- 
lying his poems is Calvinistic. He felt the all-sufficiency 
of the love of God and the inward struggle for answering 
love manifested in a life of obedient service. While 
Herbert may be called a mystic in a general sense, his 
piety differs from mysticism as it is narrowly conceived. 

Herbert taught Scriptural morality through proverbs 
and rhymes. He thought everyone should be fittingly em- 
ployed, and opposed war. 








Herbert shared the Puritans’ Calvinistic theology, 
concern for a holy ministry, and many of their moral 
views. But he believed that where the Scriptures were 
silent, the Church could speak, and supported Episcopacy 
and the rites to which the Puritans objected. 

He may best be described as a moderate, Calvinistic 
Churchman. He did not take the extreme positions asso- 
ciated with Laud in worship and theology. A protege of 
Williams and a friend of Andrewes, Ferrar, Donne, and 
Davenant, he did not let ecclesiastical party prejudice his 
friendship. 

Herbert probably read the Deistic writings of his 
brother, Edward, and he was enthusiastic in his approval 
of Bacon’s works, but he may not have appreciated the full 
import of either man’s work. 

Herbert has been appreciated by serious religious men 
of every denomination. The Christian experience which 
speaks through his poetry is on a level above division. 
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The purpose of this dissertation is to determine the 
relationship of some of Paul’s paradoxical themes as 
given in nine of his New Testament letters. Both the pur- 
pose and methodology follow this pattern: (1) A general 
presentation of the nature of paradox, (2) analysis of sig- 
nificant cultural and personal influences, (3) exegesis and 
interpretation of five paradoxical themes, (4) inquiry into 
the nature and purpose of the Pauline paradox, (5) an 
ordered summary of the findings of the study. This ap- 
pears in Chapter Six. 

Chapter Two offers different definitions of paradox and 
its use in poetry, science, the Bible, and in recent theo- 
logical thought. In Chapter Three attention is focused on 
the Jewish, Hellenic, and Roman contributions to Paul’s 
life and thought. But the discussion leads to the primary 
emphasis which influenced Paul, namely, his own creative 
religious experience. Chapter Four is concerned with 
these specific paradoxical themes: sovereignty and free- 
dom, law and grace, living through dying, strength through 
weakness, foolishness and wisdom. The Fifth Chapter 
deals with the general nature and purpose of the Pauline 
paradox. 

From the study of five paradoxical themes of Paul 
these conclusions may be formulated: 

1. The communication of the gospel takes place by the 
method of relationship between God and man, and this 
relationship is both one-sidedly and mutually personal with 
God taking the initiative. 

2. Paul conceives of truth as being capable of demon- 
stration in the spiritual and psychological relations of 
life. He is a thinker in whom reverence and a sense of 
moral and social responsibility had sobering and compas- 
sionate effects. 

3. The study has led to the conclusion that Paul’s 
paradoxical themes are not logically contradictory. There 
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is rather a seeming contradiction, but a truth in fact. His 
words which appear to be in opposition are actually differ- 
ent ways of imparting truth from different angles. 

4. The evidence supports the viewpoint which was 
suggested at the outset of the study, namely, that a paradox 
points the way to an inherent meaning deeper than is 
directly articulated. The meaning may be in a difference 
of subject matter, in different applications of truth, ina 
deeper level of being. 

5. There is no inflexible method by which to study 
Paul’s paradoxical themes, since they vary in their nature 
and purpose. 

6. Paul does not offer a philosophical solution in deal- 
ing with the theme of sovereignty and freedom. He con- 
ceives of both as being true in some manner. Man’s 
freedom is presupposed in Paul’s moral and social teach- 
ing. God’s sovereignty is not usurped. 

7. Paul presents himself as a man who resolves many 
of the paradoxes he discusses within himself through 
spiritual, psychological, and ethical relations in life. 

8. There is an apparent consciousness of different 
shades and changes of meaning in Paul’s use of words. 

He is aware of the inadequacy of language to convey ex- 
perience, yet he knows that communication takes place 
because lives are transformed by the preaching of the 
gospel. 

9. It is the clear intention of Paul to avoid ambiguous 
thoughts and superficial things in preaching the message 
of the Cross. He is a flaming witness intensely interested 
in bringing people into a vital relationship with God as 
well as with their neighbor. 

10. The paradoxical themes of Paul reveal new dimen- 
sions of depth and breadth in their relationship to one 
another. Men are to die, for instance, to their old “selves” 
and be raised to “newness” of life in Christ. 

11. Paul proclaims that the followers of Jesus have a 
duty to make known God’s truth, and to prove it true by 
their own transformed minds and hearts. His paradoxical 
themes are an indication of different layers of divine- 
human experience. 

12. The basic words in Paul’s understanding of God are 
grace and faith. He was educated into greatness by the 
increasing weight of his responsibilities and the manner 
in which he met them. His mind was keenly sensitive to 
the fact that part of probability consists in admitting that 
improbable things can and do happen. 

13. Paul is a pioneer in respect to the personal and 
social relations of the Christian faith. His genius in deal 
ing with basic ideas rather than conventional forms re- 
flects both the Spirit and the insight of Jesus. 

14. The recent books and magazine articles on Paul 
show new trends in the reappraisal of the questions who 
he was and what he accomplished, There are clear indi- 
cations that the permanent and distinctive features of his 
life and work will serve as beacon lights to guide the 
destiny of those who champion the universal gospel which 
God revealed in Christ for all mankind. 
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SLAVES AND CHURCHMEN: THE WORK OF 
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The work of the Protestant Episcopal Church among 
slaves in the South is here systematically presented for 
the first time, with an attempt to show the special charac- 
teristics of the work and the motivation of the various 
principals--the owners, the clergy, and the slaves. 

As the Church recovered some strength following the 
reverses of the period of the Revolution, and developed a 
new missionary impulse in the 1830’s, it gave increasing 
attention to work among the slaves. The work reached its 
height between 1830 and 1860. The approach of the Church 
was conditioned by its social character and attitudes, 
which were generally non-controversial and conservative. 
Most clergy and laymen regarded slavery as a permissible 
institution, with the implied sanction of the Bible, though 
not a positive good in itself. It was argued that God had 
allowed the seeming evil to exist so that the primitive race 
might be civilized and Christianized. 

The motivation of the clergy for the ministry to slaves 
included several factors, such as: the vocational and mis- 
sionary impulse, a desire to enlighten and uplift the slaves, 
the need to serve the plantation system effectively, the 
desire to encourage justice and meliorate the system. 

Owners frequently resisted the ministry to their slaves, 
but this resistance gradually diminished. Although they 
shared some of the positive motivations of the clergy, the 
concern of owners tended to be more prudential, including 
such elements as the desire to cultivate docility and effi- 
ciency in the slaves, and to meet the attacks of the abo- 
litionists by showing that their conservative and responsi- 
ble social order was in the best interests of the slaves. 

The response of the slaves included a genuine religious 
interest, but was also influenced by the rewards and 
punishments which were inherent in the controlled slavery 
system. They acquiesced to the Church’s ministry but 
usually chose freer forms of worship when they had an 
option. 

Early in the period the slaves generally worshipped in 
parish churches, occupying pews set aside for them. 

A number of plantation chapels were built in the 40’s and 
90’s, totaling about 100 in the South in 1860, by which time 
the greater portion of slave Episcopalians worshipped on 
their own plantations or in neighborhood chapels especially 
for their use. 

The highly literate character of Episcopal worship and 
instruction presented obstacles in reaching the slaves. 
Instruction was oral, and included drills in the Catechism 
and responses. Some slave congregations became quite 
proficient by this method. 

Most slave congregations were cared for by parish 
priests who also ministered to whites. The ministers were 
white, without exception. 

The slaves received baptism more generally than the 
other sacraments and rites. Toward the end of the period, 
the proportion of confirmations, marriages, and burials of 
slaves was increasing, showing the development of a more 
normal and inclusive ministry. 
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Slave Episcopalians were concentrated on the large 
plantations of the coastal regions and the river deltas. 
The impress of the Church in the Cotton Kingdom was 
slight. About one-half of all slave communicants of the 
Episcopal Church were in the low country of South Caro- 
lina. In 1860, in the ten southern states covered by this 
study, there were about 22,000 white communicants, 6,000 
slave communicants, and 35,000 baptized slaves. 

Microfilm $4.15; Xerox $14.65. 323 pages. 


BODHICITTA AND BODHISATTVA: A STUDY 
OF THE BODHICARYAVATARA OF SANTIDEVA. 


(L. C. Card No. Mic 60-3114) 


Marion Leonidas Matics, Jr., Ph.D. 
Columbia University, 1960 


Supervisor: Professor Royal W. Weiler 


The Bodhicaryavatara, “Entering the Course of En- 
lightenment,” is a text of the Madhyamika school of 
Mahayana Buddhism. Its author, Santideva, a monk at 
Nalanda circa 700 A.D., is virtually unknown except 
through legendary materials. 

This study of the religious and philosophical ideas of 
the Bodhicaryavatara is based on the critically edited 
Sanskrit text of Louis de la Vallee Poussin, Prajnakara- 
mati’s Commentary on the Bodhicaryavatara of Cantideva 
(Bibliotheca Buddhica. Calcutta: Baptist Mission Press, 
1901-1904), and the earlier edition of I P. Minayeff, 
“Bodhicaryavatara,” Journal of the Buddhist Test Society 
(Calcutta), I (1894). The dissertation contains translation 
of many passages hitherto inaccessible to the English 
reader. It is divided into six chapters, plus bibliography 
and a table of verses referred to in the text. 

In order to analyze the subtle moral and metaphysical 
concepts taught by Santideva, frequent reference is made 
also to his other works, the Siksasamuccaya, “Compendium 
of Doctrine, and his twenty-seven Karikas, as well as to 
other Mahayana classics. In particular, the Prajna- 
paramita siitras and the writings of Nagarjuna, Candrakirti 
and other Madhyamika philosophers, along with the Com- 
mentary of Prajnakaramati, figure prominently in the 
background. 

Following a brief analysis of the relationship between 
Hinayana and Mahayana versions of the Buddha’s teaching, 
and an outline of Prajna-paramita and Madhyamika doc- 
trines, the classical Mahayana Hero, the Bodhisattva, is 
described as the personification of Bodhicitta, “Thought of 
Enlightenment”: the awareness that all beings must be 
brought to an eventual realization of Sinyata, ultimate 
Emptiness or Void. Examination of citta and bodhicitta 
shows that each word has a threefold meaning: (1) simple 
thought, (2) psychological nexus, (3) quasi-universal 
abstract. 

The primary implication of Bodhicitta’s arising, fol- 
lowing confession of sins (papadesana), is the obligation to 
become a Bodhisattva: to take a vow (pranidhi) to remain 
in the phenomenal world as a savior of beings until all 
achieve Enlightenment. This requires development of the 
traditional Mahayana virtues called “perfections” (para- 
mita): charity (dana), moral conduct (sila), patience 


























(kganti), heroic strength (virya), contemplation (dhyana), 
and intuitive wisdom (prajna). The basic structure of the 
Bodhicaryavatara rests upon these, although variations are 








made in the classical pattern to stress the crucial im- 
portance of disciplining thought (citta). 

Dana and Sila are treated under the concepts of “seizing 
of Bodhicitta” (bodhicittaparigraha), “vigilance in Bodhi- 
citta,” (bodhicittapramada), and especially, heedfulness 
(smrti) and total awareness (samprajanya). The latter 
terms allow emphasis to be made upon the psychogenetic 
character of value. The Paramitas of patience and heroic 
strength are noteworthy for their teachings of absolute 
tolerance (both of personal abuse and of the nature of 
phenomenality), thanksgiving for one’s enemies as bless- 
ings in disguise, optimism in an existence marked pri- 
marily by sorrow, and the proper uses of pride (m&ana) as 
an aid to Enlightenment. These four lead to the cultivation 
of Dhyana and Prajna. 

Dhyana consists of bodily isolation (kayaviveka), aloof- 
ness of the mind (cittaviveka), and recognition of the 
equality of one’s self and others (paratmasamata&) with the 
consequent transference of selves (paratmaparivartana): 

a substitution requiring acceptance of the unconditioned 
Void (Sunyata). Prajna deals with the destruction of 
philosophical systems other than the reductio ad absurdum 
method of Madhyamika writers, and understanding of the 
Two Truths (phenomenal and unconditioned), and the need 
to acquire intuitive wisdom. 

Because of its clear analysis of these and other 
Mahayana concepts, as well as beauty of expression, the 
Bodhicaryavatara is to be ranked among religious classics. 
It is an outstanding description of the Bodhisattva’s dedi- 
cation to his great task: he stands, in Santideva’s teach- 
ing, as an example of ontological understanding, as an 
ethical ideal, and as a beneficent savior of every being. 

Microfilm $5.15; Xerox $18.25. 403 pages. 





























THE ETHICAL THOUGHT OF 
RUFUS MATTHEW JONES, WITH SPECIAL 
REFERENCE TO BIBLICAL INFLUENCES. 


(L. C. Card No. Mic 60-3470) 


James Floyd Moore, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Professor L. Harold DeWolf 


Rufus Matthew Jones, 1863-1948, was one of the most 
influential Quakers of the past century. As an editor, a 
teacher of philosophy, a founder and chairman of the 
American Friends Service Committee, a historian of 
mysticism and Quakerism, an active and dynamic leader 
in the Society of Friends and in Protestantism, he achieved 
a place of leading rank in the contemporary church and 
society. Studies of his thought have to date dealt only in 
part with his ethics. The present study therefore at- 
tempts: (1) to reconstruct his Christian ethics; (2) to 
seek ¢he nature and extent of general and especially of 
Biblical influences; (3) to draw conclusions on the nature 
of his ethical position in relation to the Bible; and finally, 
(4) to contribute toward an evaluation of his position in 
relation to Quakerism and to the ecumenical church. 
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Though Jones taught both general and Biblical ethics, 
he did not publish a complete ethical system. Thus it has 
been necessary to read, analyze, and correlate Jones’s 
voluminous published and unpublished works as a founda- 
tion for the reconstruction of his ethics. This empirical 
method required an inductive search for and subsequent 
correlation of categories and principles which could serve 
coherently though arbitrarily as the basis for relevant 
findings. 

Data include: general sources of ethical influences, 
theological aspects of Jones’s thought, social aspects, and 
the nature and extent of Biblical influences. The final 
chapter attempts to reconstruct his ethics in relation to 
philosophical and mystical influences; to provide relevant 
critical evaluation by Quakers and non-Quakers; and to 
state the conclusions of this study in terms of Jones’s 
unique interpretation. 

This study offers seven conclusions: (1) Jones’s 
ethical thought is a unique Quaker interpretation, emerging 
from Biblical, philosophical, and mystical elements; (2) his 
ethical thought is not narrowly and exclusively Biblical; 
(3) his ethics is closely related to Biblical sources in 
terms of ethical monotheism, with emphasis upon the 
incarnation of God in Christ as the ground of Christian 
personalism, upon the koinonia as basis for the ecumenical 
church, upon content of social categories in Judaic- 
Christian ethics, and upon the prophetic nature of his own 
mission; (4) he emphasizes the quality and power of the 
Bible as the modus operandi for an ethics of self-realiza- 
tion in which Christ is the prototype; (5) his ethical posi- 
tion is not a purely Biblical one, but represents an 
empirical dialectic in conjunction with extra- and post- 
Biblical sources of philosophical and mystical type; 

(6) critics differ with him partly because of their inade- 
quate knowledge of his total thought and partly because 





they begin with different premises; (7) comprehensive 
data are provided for a continued study of Jones as a 
significant Protestant leader. 

Microfilm $4.90; Xerox $17.35. 381 pages. 


THE PROCESSES AND EFFECTS 
OF A TRAINING GROUP 
IN CLINICAL PASTORAL EDUCATION 


(L. C. Card No. Mic 60-3478) 


William E. Ramsden, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Dr. Judson D. Howard 


This study was concerned with pastoral care of groups, 
clinical pastoral education, and group training. It was a 
first step in research for understanding groups from a 
pastoral standpoint and for evaluation of the training 
groups in clinical pastoral education at Boston State 
Hospital (these groups meet for an hour and a half three 
times a week, during the twelve week program). 

One group was studied, both to determine its effect on 
its eight members and to describe its processes. The 
aims of clinical training and the nature of the group sug- 
gested evaluation of effects in terms of the members’ 
self-understanding, interpersonal effectiveness, and 





understanding of group processes. Its form was also 
determined by a basic theory that Christian growth de- 
velops through three stages, (1) inclusion in the Christian 
community, (2) individuation within the community, and 
(3) taking responsibility in and for the community. 

Leary’s sysiem of interpersonal diagnosis of person- 
ality’ was adopted to gather data on the effect of the group 
on members’ self-understanding and on interpersonal 
relations among the members. Categories for content 
analysis of recordings of the sessions were developed in 
terms of inclusion, individuation, and responsibility- 
taking. One form of these was used to analyze individuals’ 
participation in order to measure their interpersonal 
effectiveness. Another form was used to analyze the group 
qua group, in order to plot its processes systematically. 

A role repertory test was developed and was administered 
before and after to measure change in interpersonal effec- 
tiveness. Understanding of group processes was meas- 
ured by two instruments, each used before and after. One 
was an essay On group process; the other was a projective 
story for a picture of a group situation. A sociometric 
questionnaire was developed and was given at the end of 
the program to find interpersonal relationships. In addi- 
tion, an interview was held with each subject ninety days 
after the program. 

The results suggested the following conclusions: 

1. The group affected its members by (a) influencing 
their self-understanding, (b) contributing to deepening of 
their interpersonal effectiveness, and (c) deepening their 
feelings for group processes. Thus, it played a significant 
part in the program of clinical pastoral education. 

2. The group members formed relationships among 
themselves, but no unified picture of them appeared in the 
testing. 

3. The group developed during the program, coming to 
deal more with itself, but had adifficult termination period. 

4. The Leary system of interpersonal diagnosis pro- 
vided neither measures of change nor accurate predictions 
of direction of change. Thus, it may not be useful for such 
studies as this. 

5. The content analysis did not justify the work it 
required; other approaches to systematic observation 
should be tried. However, the categories for “work” were 
extensively used and provided significant results. 

6. The sociometric questionnaire gave significant 
results. There was significant agreement in rankings on 
the dimensions of involvement, leadership, aggressive- 
ness, cooperativeness, contribution to the group, and 
friendliness. These dimensions, except friendliness, were 
inter-correlated. Further use of the questionnaire may 
benefit from periodic administration. 

7. The role repertory test needs further development 
to become really useful. 

8. The basic theory of inclusion, individuation, and 
responsibility-taking was useful in interpreting the group, 
suggesting that it was a more fruitful cognitive framework 
than Leary’s. 

In sum, the power of such groups was indicated, some 
measurement techniques were shown to be fruitful, and 
lines for further investigation related to the basic theory 
were suggested. 

Chapters were included reviewing the relevant litera- 
ture (especially on evaluation of clinical pastoral 
education and pastoral care of groups), elaborating 
the basic theory, discussing the context of clinical 
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pastoral education, and describing the program’s approach 
to training groups. 


1. Interpersonal Diagnosis of Personality (New York: 
Ronald Press, 1957). 
Microfilm $4.75; Xerox $16.65. 369 pages. 





CHILDREN’S CONCEPTUAL THINKING 
AND BIBLICAL STUDIES UNITS 


(L. C. Card No. Mic 60-3485) 


Nelle Gertrude Slater, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Dr. William Clifton Moore 


Problem 


The problem of this dissertation is to appraise the use 
of certain Bible study units as a means for guiding chil- 
dren’s conceptual thinking about Christian concepts of 
God, man, and their relationship, in light of present under- 
standings concerning conceptual thinking of children. 


Procedure 


The dissertation begins with a consideration of the 
rationale for the use of the Bible in Methodist Church 
School Curriculum as set forth in statements of the Board 
of Education and its editorial division. The body of the 
study consists of two approaches to the problem: a study 
is made of conceptual thinking with special reference to 
children’s thinking and their concept capacities; then, an 
analysis of the biblical studies units of the Closely Graded 
Courses is made in terms of the concepts of God, man, 
and their relationship. The concept of God is analyzed for 
concepts of God as Creator, Provider, Revealer, Redeemer, 
and Sanctifier. The concept of man is analyzed in terms of 
the spiritual nature of man’s conscious selfhood, his role 
as questor, and as responder to God. The concept of the 
relationship between God and man is analyzed in terms of 
the God-pupil relationships of love, trust, discipline, and 
the relationship in the community of the church. 

Next, the conceptual expectations indicated by the data 
of the analysis are examined in the light of the study of 
conceptual thinking. 

Then, in order that the appraisal might include how 
well pupils who study the Closely Graded Courses are 
able to indicate their understanding of content taught that 
would appear to be difficult to learn, a field research 
project is undertaken at the local church level. 


Findings and Conclusions 





(1) There is very limited evidence that the conceptual 
content in the biblical studies units is used to contribute 
to the stated purpose of the use of the Bible: “to bring 
men into fellowship with God and obedience to his will.” 

(2) The empirical studies of children’s conceptual 
thinking and knowledge show boys and girls of elementary 
school age to be ill-prepared to understand and deal with 
the content of the Christian faith through the historical 
situations and problems of biblical studies. 





(3) Although the curricular materials are stated to be 
a graded curriculum, and there is abundant evidence that 
a concern for grading has been a part of the writing and 
editing of the sessions, the evidence does not indicate that 
the curricular design of units designated as “distinctively 
Bible study” incorporates the findings of empirical re- 
search concerning the development of concepts. 

(4) Results of investigation in favorable learning situa- 
tions at the local church level support the theoretical 
hypothesis that much of the biblical content provided for 
learning is difficult for pupils of the Closely Graded 
Courses to comprehend. 

(5) The biblical studies units, as they now appear, do 
not provide adequate content for guiding the pupils’ con- 
ceptual thinking about the Christian concepts of God and 
man, 

These conclusions carry an implication concerning the 
Bible study unit which is one of, if not the major pattern 
of organization of content used in the outlines for graded 
curriculum prepared for use by at least twenty denomina- 
tions cooperating in the Division of Christian Education of 
the National Council of Churches of Christ. When the 
importance of concepts is realized, and when the ineffec- 
tiveness of the biblical studies unit is seen, it becomes 
imperative that this pattern of curriculum organization 
be viewed anew with respect to its role in guiding chil- 
dren’s conceptual thinking about Christian concepts of 
God, man, and their relationship. 

Microfilm $10.20; Xerox $36.30. 805 pages. 


THE IMAGE OF LABOR ORGANIZATION IN 
CHURCH AND TRADE UNION, 1945-1955: 
The images of labor organization as held by 
the American Federation of Labor, the Congress of 
Industrial Organizations, the National Catholic 
Welfare Conference, the Federal Council of Churches, 
and the National Council of Churches, 1945-1955. 


(L. C. Card No. Mic 60-3488) 


Stanley Whitaker Thomas, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Walter G. Muelder 


This study selects two segments of American society, 
church and labor, within which to examine official pro- 
nouncements of specific agencies for the purpose of setting 
forth the image of labor organization contained therein. 
The study seeks to contribute to the understanding of the 
nature of labor organization by examining the image of 
organized labor held by national levels of church and labor 
organizations, and to test the hypothesis that the dis- 
paraties in image between church and labor groups has 
led to ambiguity in the church-labor relationship and to 
confusion with respect to church strategy concerning labor 
organization. 

The source material for this study is made up of the 
official pronouncements of the selected groups consisting 
of the national agencies of the American Federation of 
Labor, the Congress of Industrial Organizations, the 
National Catholic Welfare Conference, the Federal Council 
of the Churches of Christ in America and the National 
Council of the Churches of Christ in the U. S. A. 
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Within each group the study is confined to the highest level 
of national organization and the verbalizations which issue 
from that source. The method used in handling the data 
represents a median between statistical procedures of 
content analysis and purely qualitative procedures. The 
investigation is set forth in the form of a preliminary his- 
torical survey of labor organization in America and is 
followed by an analysis of the pronouncements of the agen- 
cies selected for study. 

The images of labor organization which emerge from 
this study can be summarized as follows: 1) The A. F. of 
L. sees itself during this period as the defender of the 
kind of labor organization that protects the basic economic 
welfare of the workingman by preserving his “freedom” to 
bargain collectively with the employer without government 
intervention. Laissez-faire collective bargaining is looked 
upon as the crucial means by which greater material pros- 
perity can be won and is often identified with the essence 
of “freedom” itself. 2) The C. lL O. image of itself relates 
labor organization more positively to government and 
shows less tendency toworry about government interven- 
tion. C. I. O. pronouncements emphasize collective 
bargaining as an obligation as well as a right and see it 
as a contribution to industrial democracy and democracy 
in general. 3) The image of labor organization revealed 
in the major Protestant agency during the period under 
study reveals an increasing tendency to see labor organi- 





zations as “big labor” and coordinate in power with man- 
agement. 4) The image of labor organization revealed in 
the pronouncements of the National Catholic Welfare Con- 
ference displays 2 more frankly sympathetic acceptance 
of labor organizations as they are, with some concrete 
suggestions as to how they might be improved in line with 
Catholic social policy. 

Church policy shows a tendency to react to past forms 
of labor organization rather than to witness to present 
forms of labor organization. The Industry Council Plan 
promoted by the Roman Catholic church gives a frame of 
reference and a goal for Catholic policy not apparent in 
Protestant statements. The social justice ideals of earlier 
Protestant efforts served to relate the Protestant churches 
meaningfully to the emerging “labor movement” in the 
struggle for “rights,” but at the same time unwittingly 
encouraged a materialism within labor organization. The 
pronouncements of the National Council during the ten 
year period following the close of World War II fail to 
disclose either a comparable crusade for the goals of 
organized labor or a comprehensive framework for the 
understanding of the nature and role of labor organization. 
It would seem that both the idea of “community” and the 
Protestant idea of the “calling” might serve as possible 
starting points for the development of a meaningful Prot- 
estant witness to organized labor. 

Microfilm $3.55; Xerox $12.40. 273 pages. 
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SOME DETERMINANTS OF 
DEFENSIVE PROJECTION 


(L. C. Card No. Mic 60-3793) 


Dana Hadley Bramel, Ph.D. 
Stanford University, 1960 


It was hypothesized that defensive projection is a 
function of the amount of cognitive dissonance (Festinger, 
1957) resulting from the introduction of a self-referent 
cognition of negative valence. The possible role of dis- 
sonance in projection was tested by preparing two groups 
of subjects in such a way that different amounts of dis- 
sonance would result from their exposure to the same 
undesirable information about themselves. 

Each group was composed of forty-two undergraduate 
males. Each subject was led to believe that a carefully 
prepared analysis of his personality had been derived 
from a set of personality tests taken during the first hour 
of the experiment. Actually, only two reports were used, 
both fraudulent. Subjects in the Favorable group were 
read individually .n extremely favorable analysis. Sub- 
jects in the Unfavorable group were read a very unfavor- 
able analysis directly opposite in effect to the one received 
by the other group. It was assumed that cognitions favor- 
able to the self would be dissonant with subsequently 
introduced cognitions unfavorable to the self. Therefore, 
if both experimental groups were later presented with very 
undesirable information about themselves, more dissonance 
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would be created by this information in the Favorable than 
in the Unfavorable group. 

The undesirable self-referent information was intro- 
duced by means of a deceptive procedure, which attempted 
to convince the subject that a “psychogalvanic skin re- 
sponse apparatus” was indicating that he was homosexually 
aroused by certain photographs of nearly nude male 
figures. The apparatus was actually under remote con- 
trol by the experimenter, and predetermined amounts of 
current were fed into the galvanometer being observed by 
the subject. Thus he was led to believe that he was un- 
consciously aroused by the photographs. Careful precau- 
tions were taken to ensure that the degree of threat would 
not be too high. 

Prior to hearing the personality “report” and the 
subsequent threatening information, each subject briefly 
met another subject with whom he had been paired. The 
two were told that they were to form an impression of 
each other. Then they were individually given their 
“results” from the first hour’s testing, one subject re- 
ceiving the favorable, the other the unfavorable, report. 
Next, they were brought together again and told that they 
were to make some ratings of each other on the basis of 
the impression they had formed. Among the ratings to be 
made was an estimate of the amount of arousal the partner 
was having to the photographs being projected onto a 
screen in front of the two subjects. Each subject, in his 
own cubicle, observed and recorded his own galvanometer 
movements and made estimates, for each of fifteen 
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photographs, of the needle indications of the other subject’s 
dial. These estimates were the measure of attribution. I 
was predicted that subjects in the more dissonant group 
(Favorable) would attribute greater sexual arousal to their 
partner. At the end of the session all deceptions were 
pointed out, explained, and discussed with care. 

The results supported the hypothesis, beyond the .05 
level of significance. Further, it was found that the dif- 
ference in attribution between the two groups occurred 
primarily when the partner was favorably evaluated (meas- 
ured prior to the threat) by the subject. This suggested 
that projection of this type may reduce dissonance in two 
ways. First, the undesirable trait may be made to appear 
less objectionable by associating it with favorably evalu- 
ated persons. Second, by attributing the same amount or 
somewhat more of the trait to persons perceived as com- 
parable to himself, the projector may succeed in convinc- 
ing himself that he is no more than average in his own 
degree of possession of the trait. 

Microfilm $2.50; Xerox $4.60. 89 pages. 


THE EFFECT OF SHARED AND UNSHARED 
THREAT UPON THE AROUSAL AND 
EXPRESSION OF AGGRESSION 


(L. C. Card No. Mic 60-3644) 


Louise Madden Dyckman, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Seymour Feshbach 


This study investigated some conditions under which 
threat elicits hostility and affects the extent and direction 
of expressed aggression in two-person groups. The 
critical parameter was conceptualized to be the degree 
to which threat is perceived by group members to be 
shared. It was hypothesized that unshared or “personal” 
threat results in greater aggressiveness and more dis- 
placement of aggression toward fellow group members in 
comparison with shared threat, and that displacement of 
hostility is intensified under “suspicion arousal.” It was 
additionally hypothesized that shared threat results in 
increased attraction toward fellow group members in 
comparison with controls. 

Matched pairs of undergraduate volunteer Ss were 
randomly assigned to treatment groups. All Ss were 
instructed that they were well-matched as partners and 
together should be able to solve a deceptively “easy” 
cryptogram which was purportedly an item on a “trans- 
lator’s aptitude test.” Half the groups were interrupted 
after a brief period of unsuccessful work and members 
were instructed to write confidential notes which included 
an evaluation by S of his partner’s contribution toward the 
solution of the problem (“suspicion arousal”). One of the 
partners was then subjected to “unshared threat” (per- 
sonally insulted) in one third of the groups. Both partners 
were subjected to “shared threat” (similarly and simul- 
taneously insulted) in another third of the groups and the 
remaining third served as controls. 

All Ss participated in a spurious survey of “Reactions 
to Research Problems in Psychology” (rating scales of 
partner and source of threat which were designed to meas- 





ure direction of aggression but which also combined to 
provide a measure of extent of aggression). Ss were then 
administered a Word-Association Test which was designed 
to measure extent of general, undirected aggression. The 
following results were obtained: 

1. Target Ss in the unshared or “personal” threat 
treatment consistently expressed more aggression than 
Ss sharing threat or controls. This difference was in the 
predicted direction and significant for all measures of 
expressed aggression when Unshared Threat Targets 
were compared with Controls. This difference was also 
in the predicted direction and significant for all measures 
of expressed aggression except ratings of partners when 
Unshared Threat Targets were compared with Shared 
Threat Partners. These findings were interpreted as 
supporting, in general, the hypothesis that unshared threat 
results in greater aggressiveness than shared threat. 

2. The above findings were interpreted as failing to 
support, in general, the hypothesis that unshared threat 
results in more displacement of aggression to fellow 
group members in comparison with shared threat. How- 
ever, the unpredicted finding that nonthreatened partners 
in the Unshared Threat treatment rated their partners 
significantly more negatively than Ss sharing threat pro- 
vides support for the general assumptions underlying this 
hypothesis. Moreover, this finding suggests that two dif- 
ferent processes may have been involved in Ss ratings of 
partners in this investigation. It was proposed that 
threatened Ss generalized hostility elicited by threat to 
their partners; whereas nonthreatened partners of targets 
reflected social influence in acceptance of the devaluation 
of the target implied by the threat. 

3. The hypothesis that displacement of hostility to 
fellow group members is intensified under suspicion 
arousal conditions was not supported in this investigation. 
The arousal of “suspicion” by means of a confidential 
communication had no significant effect on Ss’ ratings of 
partners. 

4. The hypothesis that shared threat results in in- 
creased attraction toward fellow group members in com- 
parison with controls also was not supported. Only the 
finding that, in general, shared threat results in less 
aggressiveness than unshared threat suggests the subduing 
or ameliorating effect of sharing threat that is in accord 
with general prediction and the findings of previous 
investigators. 

Some implications of these findings for the understand- 
ing of the dynamics of hostility in small groups were 
discussed. Microfilm $2.50; Xerox $3.00. 56 pages. 
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Literature concerning the process and structure of 
triadic human groups has concerned itself largely with the 
variable of power. There has been little work in this area 
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concerned with the relationship of aspects of personality 
of the members of the group and their possible relation- 
ship to the behavior occurring in the group. 

This study was concerned with the relationship of some 
particular patterns of manifest personality needs and their 
relationship to triadic human interaction. 

Three predictions were made at the outset of the study. 


1. It was predicted that in groups composed of two 
people who possessed particular similar needs to 
the same degree and a third person who did not, 
the two who did would pair. 


. It was predicted that in groups composed of two 
people who possessed particular complementary 
needs to the same degree and a third person who 
did not, the two who did would pair. 


. It was predicted that statements of preference for 
each other by the group members made after the 
session would accord with the actual behavior 
demonstrated by the members during the session. 


In order to test these predictions, groups were consti- 
tuted on the basis of similarity and complementarity of 
needs of two members and not of the third. Age, sex, 
status, verbal fluency, and degree of acquaintanceship 
were controlled within each group. 

The subjects were given the task of constructing 
stories to pictures presented by the investigator. They 
were instructed that all three of them had to contribute 
elements of the story, and that the final version of the 
story had to be agreed to by all three members. 

After the subjects had completed the task, they were 
given a sociometric instrument and a final ‘live’ question 
to answer. These were items concerned with preference 
on the part of each member for one of the other two 
members in a variety of possible situations. 

An interaction process analysis was performed on the 
record of the interaction in the group session. On the 
basis of this analysis it was asserted that the first two 
predictions were confirmed. 

The sociometric instrument and the ‘live’ question 
data were analyzed by the Sign Test to ascertain whether 
statements of preference by the members had accorded 
with their actual behavior in the group session. 

On the basis of this analysis it was ascertained that the 
third prediction had not been confirmed. 
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RELATIONSHIP BETWEEN JUDGMENTS ON 
A COMPLEX DIMENSION AND JUDGMENTS 
ON ITS ELEMENTARY COMPONENTS 
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Boston University Graduate School, 1960 
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The primary purpose of this study was to test a method 
for predicting judgments on a complex dimension from 
judgments on its elementary components. The thesis was 
advanced that the idiosyncratic distortions in each sub- 
ject’s perception would be, to a large extent, related over 
the several dimensions. This unique response style for 
each subject was expected to make prediction from his 
elementary judgments more accurate than prediction 
from the measured stimulus values. 

Rectangular area was selected as the complex dimen- 
sion, with width and height as the elementary predictors. 
Using a scale from 10 to 80, each subject gave categorical 
judgments on each of the three dimensions for a series of 
81 logarithmically varying rectangles presented visually. 
The range of variation over stimuli for width and for 
height was fourfold, while for area it was sixteenfold. 

All subjects were undergraduates at Boston University, 
a large proportion being recruited from an elementary 
psychology course. 

Every subject was tested individually for two meetings 
on different days. The procedure varied from the first 
meeting to the second only for purposes of counterbalanc- 
ing the order of judgments. 

The judgments by each subject on each dimension were 
scaled by a modification of the method developed by 
Attneave and Chambliss. Predictions were then carried 
out to both the raw judgments and the scaled values of 
area for each subject, using quadratic surfaces to fit the 
criterion values. These surfaces were derived from the 
measured stimulus values on the elementary dimensions 
and from the responses on those components. The fitting 
was designed to minimize the sum of squared deviations. 

To check whether the subjects had responded reliably, 
and to be sure that perceived area was primarily in- 
fluenced by perceived width and height, a factor analysis 
was performed on the area judgments, both raw and scaled 
scores. 

For most of the subjects the stimulus-derived surfaces 
approximated the criterion values more closely than did 
the response-derived surfaces. The very large general 
factor governing the judgments, and the small number of 
reversals in judgment of the objective stimulus values, 
suggested that for all of the subjects the stimuli were 
highly discriminable. It was proposed interstimulus am- 
biguity had been too low to permit the subjects’ unique 
response styles to be significant determinants of their 
complex judgments. A further study to test this idea was 
briefly outlined, 
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SOCIOLOGY, GENERAL 


A STUDY OF FACTORS ASSOCIATED 
WITH MALE-FEMALE DIFFERENTIALS 
IN MORTALITY 


(L. C. Card No. Mic 60-3846) 


Philip E. Enterline, Ph.D. 
The American University, 1960 


Recently, there has been a marked increase in male- 
female differentials in mortality in the United States. This 
has been mainly because of an increase for persons in the 
age group 45 to 64. It was the purpose of this study to 
identify factors responsible for increasing sex differen- 
tials in mortality in this age group. 

A review of the literature yielded five hypotheses to 
explain an increase in sex differentials in mortality among 
middle-aged persons. These hypotheses were tested by 
searching for three types of evidence: (1) evidence that 
the factors implied in the hypotheses differentially affect 
middle-aged male and female death rates, (2) evidence 
that such factors are increasing in the population of the 
United States in such a way as to account in part, or en- 
tirely, for increases in ratios of male to female death 
rates, and (3) evidence that such factors are present to 
a greater extent in populations having high ratios of male 
to female death rates than in populations having low ratios. 
Published data available for the United States and for 
other countries of low mortality were utilized. 

There was some support for three of the five hypothe- 
ses. For two of these, the supporting evidence was fairly 
consistent; for the third--a theory that latent genetic sex 
differentials were coming to the fore as the result of 
declines in death rates from infectious diseases--the 
theory conformed with observed declines in death rates 
for the infectious diseases for males and females but 
failed to explain the tendency for male death rates to be 
increasing for noninfectious diseases while female death 
rates are declining for these diseases. 

A theory of medical advances advantageous to the 
female was partially supported on the basis of an observed 
and apparently real decline in death rates for cancer of 
the uterus (the second leading form of fatal cancer among 
females), apparently as the result of improvements in 
casefinding and treatment; and the observation that death 
rates for cancer of the female genital organs are inversely 
correlated, geographically, with ratios of male to female 
death rates. A theory of an effect of cigarette smoking 
was supported on the basis of the observations that ciga- 
rette smoking apparently increases mortality; that sex 
differences in the use of cigarettes parallel increases in 
ratios of male to female death rates; and that sex differ- 
ences in the use of cigarettes corresponded to ratios of 
male to female death rates for nearly every axis of popu- 
lation classification for which data were available. 

No support could be obtained for two hypotheses: that 





occupational changes have been unfavorable to the health 
of the male, and that social advances have been primarily 
advantageous to the health of the female. Nor could sup- 
port be developed for a hypothesis included in the theory 
of medical advances advantageous to the female: that 
fertility declines have resulted in improvements in the 
health of middle-aged females. 

Of the hypotheses studied, medical advances favorable 
to the female and cigarette smoking seem most clearly 
responsible for recent increases in sex differentials in 
mortality among middle-aged persons. Other factors are 
no doubt importantly involved, however. Since 1930, in- 
creases in sex differentials in cigarette smoking and 
declines in the death rate for cancer of the uterus can 
account for only about a third of the increase in the ratio 
of male to female death rates among middle-aged persons, 
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FACTORS ASSOCIATED WITH THE 
SUCCESSFUL OUTCOME OF PROFESSIONAL 
TRAINING FOR SOCIAL WORK 


(L. C. Card No. Mic 60-3513) 


Edward William Francel, Ph.D. 
University of Minnesota, 1960 


Adviser: John C. Kidneigh 


The purpose of this study was to determine if there are 
factors discernible at the time that a person applies for 
admission to a school of social work which are associated 
with the successful outcome of the two-year graduate 
training course preparing a person for the professional 
practice of social work. The population included persons 
admitted to the School of Social Work, University of 
Minnesota, during the six year period 1952 through 1957. 
Three groups of cases were selected for the study. A Fail- 
ure group was composed of 38 cases of students who were 
unable to complete the two-year course. From those who 
completed the Master of Social Work degree the 38 best 
students composed the Superior group, and the 37 poorest 
students composed the Marginal group. The Superior and 
Marginal groups were selected on the basis of combined 
judgments of eleven faculty members. 

The study proceeded by a method of comparing the 
three groups of cases on a number of selected factors. 
These factors were, for the most part, attributes or con- 
ditions which could be discerned in the data which an 
applicant for admission to a school of social work would 
present in support of his application. Data on these fac- 
tors were collected from the files of the students by use 
of a prepared schedule. A questionnaire was sent to the 
75 former students who were in the Superior and Marginal 
groups. In addition, three faculty members read all of the 
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case files and rated each student on a five-point scale on 
fourteen attributes considered essential for success in 
social work. The data was analyzed by use of the chi- 
square test using a 5 per cent confidence level. 

Findings showed success related to high undergraduate 
college grades in all courses, in social sciences, and in 
sociology courses. The Admissions Committee of the 
school was able to predict which students would be supe- 
rior. Factors not related to the criteria included such 
items as age, marital status, work experience, Miller 
Analogy Test scores, college course preferences, extra- 
curricular participation, stated motivation toward social 
work, and socio-economic factors. The three raters, with 
varying degrees of significance, could differentiate among 
the groups on most of the 14 factors rated on a 5-point 
scale. The greatest discrimination was obtained on fac- 
tors of Capacity for Change, Emotional Maturity, Capacity 
to be Self-Critical, and Capacity to Accept Criticism of 
Others. To a lesser degree the following factors were 
also discriminating: Sensitivity to Feelings of Others, 
Ability to Function in Stress Situations, Educational and 
Work Experiences, and Social Conscience. Some dis- 
crimination was also obtained for factors of Family Rela- 
tionship, Interest in Social Work, Attitude Toward People 
who are Different, Community and Group Participation, 
and Ability to Relate to Others. Only one factor, Home 
Life, failed completely to discriminate on any of the 
comparative analyses of the ratings. Agreement among 
the three raters was fair. The findings tended to dis- 
criminate between the Superior and Marginal cases and 
also between the Superior and Failure cases. The findings 
did not discriminate significantly between the Marginal 
cases and the Failure cases. 
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THE ROYAL COMMISSION: 
GUIDE IN SOCIAL DIRECTION. 


(L. C. Card No. Mic 60-3079) 


Charles John Hanser, Ph.D. 
Columbia University, 1960 


This study attempts the beginnings of a sociological 
rather than a legalistic or narrowly political description 
of the Royal Commission, the ranking advisory body in 
Great Britain. The aim is primarily to locate the strategic 
problem areas within which these Commissions operate 
and to formulate some reasonable hypotheses as to their 
functions. 

Part I analyzes the formal framework and adminis- 
trative aims of Royal Commissions. It sketches their 
relation to other advisory bodies, the circumstances under 
which they may be created, the powers they may be given, 
and their operating procedures. The 140 Commissions 
created from 1900 through 1957 are analyzed by the types 
of problems they have handled, the time they have spent on 
their problems, the number and character (expert, impar- 
tial or representative) of their members, and the character 
of their reports (unanimous or divided). The sociai and 
occupational background of a sample of 279 Commissioners 
(the members of every sixth Commission created 1900 
through 1957) is analyzed and compared to that of Par- 
liamentarians, Cabinet Ministers and Civil Servants. 
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Part II attempts a functional analysis of Royal Com- 
missions by identifying their political and social contri- 
butions to the larger society, their place in a class society, 
their relation to Parliament and vested interest blocs, and 
the norms governing selection of members and terms of 
reference. 

Examination of the illustrative 1928 police, the 1919 
and 1925 coal, and the 1912, 1929 and 1953 Civil Service 
Commissions discloses the use of this mechanism to 
resolve a variety of obstacles encountered in handling 
societal problems: lack of knowledge on the part of the 
body politic; limited perspective, or intransigence, of 
blocs leading to attempted imposition of a minority view- 
point or to impasse between conflicting interests; failure 
of structures (e.g. newspapers or universities) to fulfill 
their functions; partisanship of political leaders and their 
vested interest in tenure; lack of time for study of prob- 
lems and limited organizational perspectives of members 
of all governmental structures, and the absence therein of 
many able persons. 

In their resolution of these obstacles the manifest 
functions of Royal Commissions are seen to be to deter- 
mine the operative facts of their problem and to advise 
the best solution in the form of specific policy directives. 
The findings usually constitute the standard of reference 
in public debate and a significant proportion are imple- 
mented. Royal Commissions may also have additional 
consequences, sometimes intended, sometimes latent. 
They may help maintain social order by affirming the 
validity of particular norms, by minimizing the need for 
external force to secure compliance; they may facilitate 
rational and orderly social change by validating and 
inducing acceptance of new norms; they may promote 
equity and freedom by properly balancing conflicting 
interests. By co-opting able citizens into the decisional 
process they increase social communication and extend 
self-governance and democratic controls; and they may 
also increase the self-respect and morale of citizens. 

British experience indicates prerequisites for such 
consequences: operational methods of Commissions em- 
bodying a collective approach to societal problems juxta- 
posing all relevant points of view to reach a new level of 
objectivity, impartial expert assistants, and due process 
and cross-examination techniques; integrity and distinc- 
tion of members; effective linkage with yet transcendence 
of the partisan political system; and a congenial social 
and cultural context. Within its proper frame, the Royal 
Commission would appear to be relatively the most re- 
liable mechanism in the British society for arriving at 
trustworthy decisions on societal problems, thus serving 
as perhaps the best guide in social direction. 

The findings of this study are relevant to problems in 
social structure, social control, leadership and sociology 
of knowledge. Microfilm $3.90; Xerox $13.75. 301 pages. 
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THE SOCIAL EVALUATION OF OCCUPATIONS: 
A STUDY OF OCCUPATIONAL PRESTIGE. 


(L. C. Card No. Mic 60-3592) 


John Edward Hughes, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: James H. S. Bossard 


This study is an analytical and exploratory attempt to 
examine the social attitudes developed in reference to 
occupational stereotypes and to discern the influence of 
various social factors upon the expression of occupational 
prestige judgments. The influence of the presented occu- 
pations, as objects of this type of attitude, upon the ex- 
pressed valuations is explored. Also, the variation in 
respondents’ judgments relative to the reference point 
used in their judgments, to their prestige backgrounds and 
to their social background characteristics is examined. 

A schedule was prepared and administered to 888 high 
school seniors and university students. The rating method 
employed involves a comparative judgment rendered 
relative to the respondent’s father’s occupation. Each 
respondent rates each of a series of 100 occupations as 
higher, lower, or the same in prestige as his father’s 
occupation. The judgments utilize, therefore, the respond- 
ent’s occupational background as a reference point for 
judgment. The schedule, furthermore, gives the respond- 
ent an opportunity to describe his perception of the cri- 
teria of occupational prestige, of the difficulties involved 
in the judgment process and of the prestige of his father’s 
occupation. 

An analysis of the data gave the following results: 

1. The presented occupations are ordered in a prestige 
continuum by the preferences expressed by respondents in 
reference to their occupational backgrounds. The obtained 
prestige order is: a. significantly similar to those de- 
veloped in previous studies and b. a result of consistent 
prestige distinctions made between the presented occupa- 
tions. 

2. The general prestige order for the occupations is 
similar for all background groups. But the evaluations 
are consistently influenced: a. by the reference point 
employed in judgment and b. by the prestige level of the 
respondent’s background. 

3. Respondents’ evaluations tend to distinguish between 
various types of occupations. The obtained judgments 
reflect the influence of both prestige and other differences 
between occupations. 

4. The evaluations are influenced: a. by the social 
distance between the respondent’s background and the 
occupation judged; b. by the respondent’s prestige back- 
ground; c. by the sex of the respondent and d. by the 
educational level of the respondent. 

5. Respondents tend to perceive occupational prestige 
as dependent upon multiple criteria. They see both the 
characteristics of persons in the occupation and charac- 
teristics of the occupational activities themselves as 
influencing their evaluations of the occupations. 

6. Respondents’ perceptions of the prestige of their 
fathers’ occupations vary directly with the prestige level 
of their backgrounds. Also, they see their father’s 
occupational prestige as influencing: a. their style of life; 
b. their standards for vocational achievement; c. their 
social acceptance and d. their social identification. 





The data accumulated in the study lend themselves to 
certain general conclusions concerning evaluative attitudes 
toward occupations. Prestige judgments are based upon 
relatively stable attitudes toward occupations. The inter- 
group consistency in the relative value imputed to the 
occupations stems from the possession by respondents of 
common standards for judgment. Such judgment standards 
form a frame of reference toward occupations by means 
of which their relative value is assessed. 

The prestige frame of reference toward occupations, 
while well articulated, is based upon the perception and 
assessment of multiple differences between occupations. 

It does not, consequently, serve to establish specific 
prestige values for particular occupations. Rather, it 
functions so as to block out certain ranges or levels of 
value which respondents use in assigning prestige to the 
various occupations. Since the reference frame involved 
utilizes rather rough and general categories of differential 
value, the respondents’ judgments of particular occupations 
are influenced by a variety of factors. As a result, re- 
sponses exhibit patterns of variability related to the type 
of occupation judged and the background characteristics 
of the respondents. This variation is, however, constrained 
within an over-all framework of group consensus. 
Microfilm $6.15; Xerox $21.85. 481 pages. 


THE CAREER DECISIONS OF MEDICAL STUDENTS: 
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AND OCCUPATIONAL CHOICE. 
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This study of choices of specialized alternatives within 
the medical profession examines the process of intra- 
occupational choice from two complementary perspectives, 
the social and the individual. The analysis is based on 
cross-sectional and longitudinal data obtained through 
self-administered questionnaires given to students in two 
medical schools at repeated intervals throughout their 
four years of training. The study is divided into two parts. 

In Part I decision making patterns are examined with 
regard to choices pertaining to type of practice (general 
practice, specialty practice, teaching and research) and 
fields of specialization (internal medicine, obstetrics and 
gynecology, pediatrics, psychiatry and surgery). The 
analysis focuses on trends, stability and lability of choices, 
relationships between career expectations and training 
plans, and the time in medical school when various career 
decisions tend to crystallize. 

The most significant trend is the shift to specialization 
between freshman and senior years. Students with initial 
choices of specialty practice remain constant in their 
decisions throughout medical school. The reverse is true 
among initial choosers of general practice; the majority 
have switched to specialty practice by the end of their 
senior year. The trend toward specialization appears to 
be related to the high value placed on that type of practice 
in the two schools under study. It is also correlated with 
intensity of faculty contact in the senior year. 

Patterns of choices involving fields of specialization 
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are more complex and labile than those concerning type of 
practice. Upon entering medical school, students express 
a strong preference for surgery. During the pre-clinical 
years there is a decrease of interest in surgery and a 
concomitant increase of interest in internal medicine. 
This specialty is chosen practically by every student at 
some time in the course of medical school and plays a 
central role in the flow of career decisions. Internal 
medicine serves to crystallize career choices even among 
students who ultimately choose other fields. 

In the second part of the study, the focus shifts from 
the choice to the chooser himself. Individual attributes 
related to choices of type of practice in the freshman year 
and to change from general to specialty practice between 
first and fourth years are examined. In the freshman 
year, specialty practice is more likely to be chosen by 
the student who is single, young (regardless of socio- 
economic or marital status), with high economic aspira- 
tions (regardless of ascribed socio-economic status), at 
the top of his class (irrespective of age) and by the student 
who emphasizes the intellectual in contrast to the human 
aspects of the doctor-patient relationship. In contrast to 
the crucial role father’s occupation plays in the choice of 
medicine as a career, it does not have much influence on 
the selection of specialized roles within the medical pro- 
fession. As regards change from general to specialty 
practice between freshman and senior years, attitudinal 
variables are the most important. Status attributes are 
less significant. This suggests that variables defining the 
student’s position in the larger society lose importance 
for intra-occupational choice the longer the student re- 
mains in the relatively closed subsystem formed by the 
medical school. 
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This dissertation is a methodological study attempting 
to improve the quantitative analysis of migration data by 
controlling for certain important spatial variables. 

Of the three basic demographic variables, fertility and 
mortality have much more elaborately developed method- 
ologies than has migration. The analysis of migration 
data is the weakest of our demographic skills. 

During the last century, mathematics has come into 
increasingly heavy use in demographic research. Mathe- 
matical explanations of migration have been offered by 
Ravenstein, Young, Dodd, Stewart, Zipf, Stouffer, Bogue, 
Kulldorff, and other social scientists. 

The primary objective of the present mathematical 
model is to enable us to compare migration rates by con- 
trolling for seven spatial variables, somewhat as standard- 
ization of vital rates permits us to compare fertility and 
mortality by allowing for the age-sex structure of the 





population. The seven variables are: 1) size of area of 
origin, 2) size of area of destination, 3) shape of area of 
origin, 4) shape of area of destination, 5) distribution of 
population within area of origin, 6) distribution of popula- 
tion within area of destination, and 7) distance moved. 
The model is designed to compute the number of migrants 
attributable to these seven factors. By estimating the 
effects of spatial variables, the model allows demogra- 
phers to concentrate their attention on the other variables 
(sociological and economic) whose effects have been thus 
isolated. 

Construction of the model involves a number of series 
of equidistant concentric circles used to approximate a 
double-integral formula for the probability of migration 
between any two areas. A set of simultaneous equations 
expresses the total pattern of migration for distances 

, between places a,, a., a, 
places b,, bz, bs, By dividing each area into sub- 
areas and computing theoretical frequencies between every 
possible pair of sub-areas, this total migration pattern 
may be calculated. The computed frequencies thus gen- 
erated may be compared with the corresponding set of 
observed frequencies through six indexes. In turn, the 
indexes may be combined into a composite Force of At- 
traction, which measures the importance of non-spatial 
factors in relation to spatial ones. 

After an exploratory pre-test taking New England as 
the universe, states as areas, and Bogue’s state economic 
areas as sub-areas, this gravitational-type model was 
applied to migration between regions of the United States 
from 1935 to 1940, using Census data. From a base map, 
templates, and base population data, a 9 by 3,880 Working 
Table was prepared. From the Working Table, a 49 by 49 
Master Table was formed, showing all possible inter-state 
moves. Theoretical migration figures for nine Census 
Divisions, four Census Regions, and six regions set up by 
the author were then contrasted with observed migration 
figures, yielding three regional sets of simple and net 
indexes of moves (having 81, 16, and 36 moves for each 
type of index). In addition, for each division and region, 
the model permits computation of indexes of in-, out-, 
local, and net migration as well as a Force of Attraction 
for each area. The results provide overwhelming support 
for the usual belief in a westward movement of population 
in the United States. The Pacific area had the highest 
scores in every case. 

Additional research will be required for full validation 
of the model, including especially an application to inter- 
national migration as planned by the author. Five sug- 
gestions for other migration models are stated briefly. 

Although several weaknesses remain, this model offers 
a potential contribution to our ability to understand human, 
animal, or inanimate migratory activity. The model does 
not attempt to predict, but rather to determine the effect 
of certain measurable spatial factors in order to permit 
closer investigation of non-spatial factors. 
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TOWARD MORE UNDERSTANDING 
OF FOSTER PARENTS 


(L. C. Card No. Mic 60-3066) 


David Fanshel, D.S.W. 
Columbia University, 1960 


This dissertation is based upon research conducted at 
the Family and Childrens Service in Pittsburgh, Pennsyl- 
vania. An analysis of the foster parent role was under- 
taken by including as subjects for research some 101 
couples who constituted the active roster of foster parents 
serving the agency’s children. There were three basic 
sources of data for this study: (1) The foster mothers 
and foster fathers were subjected to intensive interviews 
conducted by caseworker-interviewers using formal 
schedules, (2) The foster mothers filled out a standardized 
paper and pencil attitude test, the Parental Attitude Re- 
search Instrument (known as PARI), and, (3) Ratings of 
the performance characteristics of the foster parents 
were made by caseworkers who had supervised the place- 
ment of foster children in their homes using an instrument 
called the Foster Parent Appraisal Form. For 88 of the 
families, it was possible to obtain independent ratings 
from two caseworkers as a way of measuring the relia- 
bility of the ratings being made. 

The interviews with the foster parents were coded for 
IBM analysis and a number of scales and indices were 
constructed to describe the orientations of subjects to the 
foster parent role. Several of the scales were found to be 
of a unidimensional character when the techniques de- 
veloped by Louis Guttman were utilized. One such scale, 
the Benefactress of Children Scale, described a foster 
mother who tended to have an inflated view of her own 
virtues and whose motivation for assuming the role of 
foster parent appeared to lie in a need to enhance her 
social status. Foster mothers who showed such an orien- 
tation also showed tendencies to be alienated from signifi- 
cant persons in their environment as measured by Srole’s 
Anomie Scale. They also revealed pathogenic child- 
rearing attitudes, as measured by the Parental Attitude 
Research Instrument. 

There proved to be a low order of reliability in the 
way the caseworkers perceived the foster parents as 
measured by the Foster Parent Appraisal Form. The 
ratings of each caseworker tended to reflect the specific 
experience she had with the foster family around the 
placement of a given child. When the ratings were factor 
analyzed using Thurstone’s centroid method, a number of 
factors emerged and some of these resembled factors that 
had been uncovered in prior investigations of parent be- 
havior. The first factor which accounted for most of the 
variance was one which seemed to be based upon the ego 
strength of the foster parent. It described a foster parent 
who appeared competent, had warmth for children, and 
understood their emotional needs. A second factor ap- 
peared related to the amount and quality of control used 
by the foster parents in socializing children. On one pole, 
it described a foster mother who tended to be autocratic, 
demanding a strict order of conformity from the children 
under her care. 

Because of the low reliabilities of the ratings, the 
correlations between the factor scores derived from the 





Foster Parent Appraisal Form and scale and index scores 
derived from the interviews with the foster parents were 
not impressive. More predictive kinds of association 
were apparent in the correlations between the factor 
scores and those achieved by the foster mothers on the 
Parental Attitude Research Instrument. The findings 
suggest leads for future research about foster parents. 
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This study aims to determine the needs of the aged in 
two Philadelphia neighborhoods, the extent to which they 
make use of community facilities, and their attitudes 
toward these facilities. 

A sample of 501 persons sixty-five years of age and 
older was selected by interviewing all persons of this age 
group who resided on randomly selected blocks within the 
neighborhoods. Results were compared according to vari- 
ous socio-economic-demographic factors. Use of exten- 
Sive publicity in the neighborhoods and the distribution of 
a personal letter to every house which was to be visited 
helped to limit the refusal rate to 7%. 

Many persons were found to be involuntarily unem- 
ployed. Forced retirement and illness are the major 
reasons for such unemployment. Regarding agencies 
which might help them with this problem, most persons 
know the agencies exist, have a relatively high opinion of 
their work, but do not make use of them because they feel 
the agencies cannot benefit them. Most persons say they 
would willingly accept old age assistance grants if they 
were in need, 

Over eighty per cent of the aged feel that children are 
morally obligated to support their aged parents. Over 
half feel that children should be forced by law to do so. 
About three fourths believe employers are so obligated, 
and eighty to ninety per cent feel this is an obligation of 
the government. Comparisons are made for the attitudes 
of various sub-groupings. 

All of the aged interviewed have some health problem. 
Most indicate that this is the biggest problem of the aged. 
Most have a high opinion of the work of doctors and 
hospitals, but a lack of greater use of these facilities 
when needed is related to lack of sufficient funds. Most 
people have never heard of the work of the Visiting Nurse 
Society. 

Even where people lived alone and in simple surround- 
ings, they are not dissatisfied with their housing arrange- 
ments. Their major complaint in this respect is the 
loneliness brought on by the arrangements. About half 
approve and half disapprove of the idea of living in old age 
homes. 
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The increase in leisure time brought on by retirement 
and loss of spouse in advanced age brings added problems 
of how to make use of this time. Most people in the study 
engage in isolated activities around the house; few belong 
to organizations in which they associate with other people. 
Very few belong to “Golden Age Clubs,” saying they have 
no need for such a club. Many didn’t know such clubs 
existed. Some are unable to participate because of physi- 
cal inability or because they have no way of getting to the 
agency where the club meets. The absence of such organ- 
izational affiliations is correlated with feelings of loneli- 
ness and boredom. Visits by friends and relatives is 
infrequent, and many persons express resignation or 
dissatisfaction with this lack of contact, particularly with 
regard to relatives. Regular visiting by children is higher 
where these children are due to receive an inheritance on 
the death of the parent. 

The onset of old age brings on a reversal of certain 
parental roles with the child taking over the offering of 
financial help and advice and guidance to the parent. Most 
aged, however, do plan to offer a small legacy to their 
children after death. In only a few cases does a child 
replace a lost spouse as a confidant and person with whom 
to discuss problems. Such bereaved spouses turn to other 
family or friends or suffer greater withdrawal from 
society. 

The major differences in attitudes between the various 
sub-groupings is that between the two neighborhood groups 
when matched for other factors. Differential value sys- 
tems is given as the reason for this finding. The author 
concludes that results of neighborhood studies cannot be 
used to make inferences to other neighborhoods, even if 
seemingly similar. 

The study is also offered as a prototype of the kind of 
study which may be used by a community agency which 
wishes to determine the needs of its clientele and their 


potential acceptance of a program designed to help them. 
Microfilm $2.75; Xerox $9.70. 212 pages. 


DELINQUENCY AND MIGRATION 
(L. C. Card No. Mic 60-3612) 


Leonard David Savitz, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Dr. Thorsten Sellin 


To determine if migration is a causative element in 
delinquency, a sample was drawn of boys attending the 
Philadelphia public school system in 1957 who resided in 
one of the four highest delinquency areas in the city and 
who were born between 1939 and 1945. The names of the 
boys were run through the Philadelphia Juvenile Court 
files and data were secured from these and school records 
concerning, among other things, places of birth, migratory 
history, and existence and extent of Juvenile-Court- 
recorded -delinquencies. 

Although 1,062 names were selected analysis was 
primarily made of the 890 Negroes in the population. No 
less than 34% (300) of whom had acquired some delinquency 
record, 20% (175) had been formally adjudicated delinquent, 
and 7% had been institutionalized. The Philadelphia-born 
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cohort (PB) in 39% of the cases had some Juvenile Court 
contact, 23% were adjudicated delinquent, and 9% were 
institutionalized; for the migrants (those not born within 
the legal boundaries of Philadelphia) similar percentages 
were 27, 14, and 5. 

These figures did not take into account varying lengths 
of residence in Philadelphia and as the data regarding the 
migrant’s age at arrival in Philadelphia were incomplete, 
the migrant and PB cohorts were next compared by “total 
number of years exposed to the risk of delinquency,” i.e., 
the-number of years the total cohort resided in Philadel- 
phia between ages 7 and 18, and found that the PB produced 
one delinquent per 21 years of exposure and one delin- 
quency per 8 years of exposure; the migrant rates were 
27 and 12 respectively. 

Next the PB cohort was compared to those migrants 
who were in Philadelphia by age 7 (M7) by year of birth, 
which meant that age, length of delinquency exposure, and 
variations in age at arrival in Philadelphia were held 
constant. For every age group, excepting the 1944 cohort, 
the PB were once more clearly higher in rate of delin- 
quency. Of considerable importance was that 59% of all 
boys exposed to the full risk of delinquency in the area, 
i.e., born in 1939-1940 and continually residing in the area 
for the full 11 years between ages 7 and 18, ultimately 
succumbed to delinquency. No less than 63% of the PB 
and 50% of the M7 became delinquent after being fully 
exposed to the risk of delinquency. 

The PB delinquent tended to commit his first delin- 
quency at an earlier average age (12.9 years) than did his 
M7 counterpart (13.4 years); they also engaged in an 
average of 2.5 delinquencies per delinquent, whereas for 
the M7 delinquents this rate came to 2.2. 

When delinquent actions were classified on the basis 
of their relative seriousness, the PB were more likely to 
commit “serious” offenses with 40% of the PB and only 
32% of the M7 engaging, at some time in their delinquency 
career, in burglary, robbery, and homicide; they are also 
more likely to recidivate (62% of the PB and 54% of the M7 
having committed at least two delinquencies). 

The PB population, thus, engaged in delinquency to a 
greater extent than did a migrant cohort of the same age, 
exposed to a similar “risk” of delinquency. The PB 
delinquents committed more serious offenses, were more 
likely to recidivate and tended to receive more serious 
dispositicns from the Juveniie Court. They committed 
their first delinquency at an earlier average age and had 
longer delinquency careers. Finally, if one measures the 
“delinquency potential” of any neighborhood by the proba- 
bility of an individual acquiring a delinquency record, if 
he resides in the area for the full 11 years of delinquency 
exposure (from ages 7 through 18), no less than 59% of all 
boys (63% of the PB and 50% of the M7) ultimately became 
Microfilm $2.50; Xerox $8.20. 178 pages. 
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SOCIOLOGY, RACE QUESTION 


AN EMPIRICAL STUDY OF JEWISH 
IDENTIFICATION: THE RELATIONSHIP 
BETWEEN THE HOME LIFE OF EIGHTH-GRADE 
JEWISH BOYS AND THEIR ADJUSTMENT IN THE 
PUBLIC SCHOOLS OF CINCINNATI, OHIO. 


(L. C. Card No. Mic 60-4109) 


David Trevor Lewis, Ph.D. 
The Ohio State University, 1960 


This study has undertaken to test the null hypothesis 
that there is no association between the ways in which the 
mothers of eighth-grade Jewish boys handle certain ques- 
tions related to being Jewish and the personal-social 
adjustment of the boys. Tape recorded interviews with 
eighty-three Jewish mothers provided the “family” data. 
This data consisted of (1) the mothers’ responses to 
hypothetical conflict situations; (2) the age, occupation, 
education, income, and religious affiliation of the parents; 
(3) the number, age, and sex of the children; (4) and the 
nativity of the parents and grandparents. 

The conflict situations posed questions related to being 
Jewish, questions which these eighth-grade boys might 
realistically be expected to bring home. Each mother was 
presented with the same set of incidents, and in the same 
sequence, so that the views could be compared. 

The personal-social adjustment of the sons was meas- 
ured by two sociometric devices, a social-acceptance 
scale and a “guess-who” test. 

The eighth-grade Jewish boys varied significantly with 
respect to social acceptance and reputation. The homes 
were also found to differ considerably with respect to all 
the family items listed above. Of the 286 chi-square 
calculations that were made, only nine were statistically 
significant at the .05 level. These findings make it im- 
possible to reject the null hypothesis. 

Microfilm $2.50; Xerox $8.40. 181 pages. 


A STRATEGY FOR RACIAL DESEGREGATION 
IN THE METHODIST CHURCH 


(L. C. Card No. Mic 60-3493) 


John Philip Wogaman, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Professor Walter G, Muelder 


The problem of the dissertation is to develop an effec- 
tive strategy for achieving the racial desegregation of 
The Methodist Church. In determining the effectiveness 
of strategy it is assumed that it must be consistent with 
(1) relevant principles and findings of the social sciences, 
(2) objectives which are appropriate to The Methodist 
Church, (3) appropriate ethical principles and presup- 
positions, (4) limitations and possibilities inherent in the 
institutional structures of The Methodist Church, and 
(5) limitations and possibilities suggested by the relation- 
ships between The Methodist Church and the wider com- 
munity and culture of which it is a part. 
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Following a brief introductory chapter dealing with the 
problem, definitions, limitations, previous research, and 
methodology, the problem is developed in four main 
stages: first, an historical survey of the background and 
extent of racial segregation in The Methodist Church and 
of the movement to eliminate segregation (Chapter Two); 
second, an inquiry to discover the most appropriate objec- 
tives and ethical presuppositions of strategy (Chapter 
Three); third, a survey of the social sciences to determine 
their contributions to the understanding of racial segrega- 
tion and of various strategic methods of achieving deseg- 
regation (Chapter Four); and fourth, analysis of strategic 
opportunities for the development of a strategy for 
desegregation on three levels of Methodist institutional 
structure, based upon the possibilities and limitations 
suggested by the previous stages of the study and upon 
material relating to the local, annual conference, and 
national levels of the church (Chapters Five, Six, and 
Seven). 

It is found that a strategic paradigm of five phases 
logically summarizes the relevant findings of the social 
sciences and serves as an effective foundation for planning 
the racial desegregation of The Methodist Church. The 
five phases are (1) role validation, in which the potential 
change agent secures flexibility of action in the relevant 
reference systems, (2) preparation, in which various pro- 
cedures are used to change the attitudes of individuals 
supporting segregation, (3) analysis, in which the change 
agent assesses the readiness of the situation for direct 
intervention, (4) direct intervention, in which various 
procedures are used to achieve desegregation by those 
with access to sufficient power and authority, and (5) con- 











solidation, in which advances are permanently stabilized. 


On the local church level, the role of the minister is 
particularly important in the utilization of this strategic 
paradigm. His well-defined functions as preacher, edu- 
cator, and counselor create significant opportunities for 
preparation, and his exclusive control over the admission 
of new members and his other institutional powers offer 
wide opportunities for effective direct intervention. 

The connectional levels of The Methodist Church pro- 
vide unique opportunities for the support of advances on 
the local level. The bishop, with great influence and the 
power to appoint ministers, has various opportunities to 
support ministerial efforts to achieve desegregation. 
Achievement of a racially desegregated annual conference 
provides valuable interracial contact experiences for local 
church leaders. The national General Conference is 
capable of providing a coherent frame of reference within 
which the entire denomination could move toward desegre- 
gation and of mobilizing vast educational resources toward 
that objective. Analysis of the Central Jurisdiction prob- 
lem suggests the importance of dissolving that structure 
and transferring its local churches to non-racial annual 
conferences, thus securing a wide base of interracial 
contact on every connectional level of the church. 

Twelve general conclusions relating to the total analy- 
sis and including critical observations on the strategies 
which have been utilized in the past by various levels and 
agencies of The Methodist Church are regarded as justi- 
fied by the dissertation. These conclusions constitute 
the final chapter. 

Microfilm $4.35; Xerox $15.30. 340 pages. 
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THE EFFECT OF PHONETIC ENVIRONMENT 
UPON THE ACOUSTIC DISTINCTIVE FEATURES 
OF CERTAIN ENGLISH CONSONANTS 


(L. C. Card No. Mic 60-3795) 


Clara Norean Bush, Ph.D. 
Stanford University, 1960 


In the specification of the acoustic characteristics of 
the distinctive features outlined by Jakobson, Fant and 
Halle in The Preliminaries to Speech Analysis, phonemes 
have been considered in the traditional linguistic context 
of identical phonetic environment. The specification of a 
given phoneme, however, must be appropriate to that 
phoneme as it is represented in the speech of all native 
users of the language, in all permissible phonetic contexts 
and positions in utterance. The present study undertook 
to investigate the effect of changed phonetic environment 
upon the acoustic characteristics of four English Diffuse 
fricatives, /f{/, /v/, /@/, and /6/, inthe light of their 
opposition classifications as Tense/Lax and Grave/Acute 
in the distinctive feature analysis. 

The phonemes were represented in both medial and 
final positions with respect to four stressed vowels, /i/, 
/2e/, /a/, and /u/. Samples of each item, produced by 
eight native speakers of the General American dialect, 
four men and four women, were subjected to acoustic 
analysis and appropriate acoustic measures were taken. 

It was the purpose of the study to determine (1) if each 
of these distinctive features was represented generally in 





the phonemes as specified, and (2) if every representation . 


of the phoneme in actual utterance showed the acoustic 
distinctive features said to be essential to that phoneme’s 
identity. 

The acoustic characteristics of the distinctive features 
studied were found to display patterned variability asso- 
ciated with the consonant opposition pair, the Diffuse/ 
Compact nature of the adjacent stressed vowel, and the 
consonant position in utterance. As a consequence of this 
variability, results indicated that (1) the Tense/ Lax dis- 
tinctive feature was represented in general as specified 
among these four fricatives, while the Grave/Acute 
feature was not, and that (2) for both features a consider- 
able proportion of the representations of a given phoneme 
(from 20% to 81%) failed to comply with the acoustic 
requisites of the distinctive feature analysis. 

The findings are discussed in terms of both the acoustic 
specification of the distinctive features involved and the 
distinctive feature specification of the phonemes investi- 
gated. Microfilm $3.40; Xerox $11.95. 263 pages. 
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BOOK THREE OF BRUNETTO LATINI’S TRESOR: 
AN ENGLISH TRANSLATION AND ASSESSMENT OF 
ITS CONTRIBUTION TO RHETORICAL THEORY. 


(L. C. Card No. Mic 60-3799) 


James Robert East, Ph.D. 
Stanford University, 1960 


The purpose of this study was twofold: to establish the 
first English translation of Brunetto Latini’s rhetoric in 
Book III of Li Livres dou Tresor and to analyze its con- 
tents in an effort to assess its contribution to the develop- 
ment of rhetorical theory. 

Li Livres dou Tresor was one of the two outstanding 
prose encyclopedic compendia of the Middle Ages and the 
first to be written in a vernacular language, Franco- 
Venetian, a dialect of Old French. The other popular book 
of knowledge was Vincent of Beauvais’s Latin Bibliotheca 
Mundi or Speculum Majus. 

The dissertation consists of five chapters: Chapter I, 
Introduction; Chapter II, The Life and Writings of Brunetto 
Latini; Chapter III, A Content Analysis of the Rhetoric of 
the Tresor, Book III; and Chapter IV, Conclusions. Ap- 
pendix D contains the English translation of the Tresor, 
Book ITI. 

The analysis of Latini’s rhetoric of the Tresor reveals 
that Latini takes his material in large part from Book I of 
Cicero’s De Inventione, contemporary sources on ars 
dictaminis, and other sources by way of examples. He 
borrows either verbatim or by close paraphrasing approxi- 
mately three-fourths of Book I of De Inventione. He con- 
denses the development of parts of Cicero’s discussion, 
and in particular, that dealing with confirmation, and omits 
much of Cicero’s transitional material. In all, however, 
Latini’s borrowing from De Inventione accounts for ap- 
proximately two-thirds of his discussion of rhetoric. 

A second major area from which Latini borrows is ars 
dictaminis. He deals with ars prosaicum in his discussion 
of the five parts of a letter as compared with the six parts 
of a Ciceronian discourse. He deals also with ars metri- 
cum in his enumeration of the eight colors of rhetoric and 
in his discussion of natural and artificial arrangement, 
which he states is achieved through eight suggested 
methods of beginning and ending. The discussion based 
upon ars dictaminis comprises approximately a third of 
the material which is not taken from De Inventione. 

Another third of the remaining material not taken from 
De Inventione consists of speeches of Caesar and Cato 
from Sallust’s Conspiracy of Catiline and rhetorical analy- 
ses of these. 

The remaining third of the treatise can be accounted 
for in the numerous examples taken from other sources. 
The two most frequent categories of examples are those 
relating to Christian concepts and those referring to Cato 
and Caesar in the trial of Catiline. One of the most 
artistic examples is that borrowed from the medieval 
romance of Tristram and Isolde. Another reference is to 
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the Greek myth of Paris and Helen. In addition, Latini 
draws upon Aristotle, Plato, Sallust, Virgil, and Juvenal. 

The study shows that Latini’s contributions are the 
manner in which he combines different rhetorical empha- 
ses and the language which he uses to convey his rhetoric. 
In the Tresor Latini presents a rhetoric that is applicable 
to both oral and written material. The extent to which he 
does this is part of his contribution to rhetorical knowl- 
edge. He accomplishes this dual emphasis through a 
combination of the principles of the rhetoric of Cicero’s 
De Inventione with the principles of ars dictaminis. 

Latini’s use of the vernacular was an incalculable 
contribution to medieval rhetorical knowledge, because 
through this medium he was able to bring the rhetorical 
knowledge ef the classicists and medievalists not only to 
the scholar but also to the man who could not understand 
the classical languages of the schools. 

Microfilm $2.55; Xerox $8.80. 193 pages. 





A STUDY OF STANDARDS IMPOSED BY 
FOUR LEADING TELEVISION CRITICS 
WITH RESPECT TO LIVE TELEVISION DRAMA 


(L. C. Card No. Mic 60-4100) 


Frank Henry Jakes, Jr., Ph.D. 
The Ohio State University, 1960 


The purpose of this study was to determine whether 
four well-known television critics had developed a set of 
recognizable standards for evaluating live television plays 
of sixty minutes in length, or longer. The critics selected 
for the study were Jack Gould of The New York Times, 
John Crosby of The New York Herald Tribune, Janet Kern 
of The Chicago American, and Donald Kirkley of The 
Baltimore Sun. The motivation for the study grew out of 
a series of invectives leveled at television critics in 
general by various representatives of the television in- 
dustry. The attacks, which began in 1956, charged that 
the critics’ qualifications were unimpressive, their view- 
ing methods erratic, and their opinions worthless. They 
charged that the critics had in no way communicated what 
they believed a good television play should be. Conse- 
quently, the scope of the study was limited to an evaluation 
of the criticisms of live television plays, for the purpose 
of determining whether the four critics had established a 
set of standards that could be of particular value to play- 
wrights, producers, and directors. 

A preliminary survey of the columns of the four critics, 
for a period from 1953 through 1958, indicated that the 
critics had a separate set of standards for evaluating plays 
adapted from other media than they had for original plays 
written especially for television. Consequently, the 
criticisms were considered under two basic headings-- 
criticisms of adaptations and criticisms of original plays. 

When considering plays adapted from other media, the 
four critics asked these questions: (1) Was the spirit of 
the original material preserved in the adaptation? 

(2) Should the play have been done at all--that is, did it 
still have values for present-day audiences? (3) Could the 
production be justified in the light of relatively light 
ratings plays received in comparison with the more popu- 
lar programs? (4) Were there questions of morality that 
should be challenged? 














When original plays were criticized, the standards were 
more specific and were more often concerned with what 
the four critics thought a good television play should be: 
(1) A play should have a beginning, middle, and ending; 

(2) the plot should be simple with no distracting sub-plots; 
(3) a play should have only a few characters; (4) a play 
should have a close unity of time, place, and action; 

(5) violent action should be held to a minimum; (6) the 
dialogue should be realistic and honest; (7) characteriza- 
tions should be carefully formed; (8) the story and the 
characters should be built in terms of action; (9) a play 
should have emotional satisfaction; (10) deep psychological 
studies make good TV plays, but overuse should be 
avoided; (11) comedies and fantasies need a high polish; 
(12) plays based on actual situations make good use of the 
medium’s characteristics; (13) censorship should be 
avoided; and (14) plays dealing with problems of current 
society are desirable. 

In general, Kirkley, Crosby, and Gould have used the 
standards of criticism with great consistency, and actual 
differences were at a minimum. However, Kern did not 
like the original play and felt that television had failed in 
the area of original theatrics. 

Consequently, it seems valid to assume that the criti- 
cisms of the four television critics are not worthless, as 
many spokesmen for the television industry would like us 
to assume. It is evident that the critics have made every 
effort to communicate to writers, producers, and network 
officials what they believe good television plays to be. 

It also seems logical to assume that a playwright’s chances 

of writing a successful play would be improved if he gave 

serious consideration to what the critics have said. 
Microfilm $3.00; Xerox $10.35. 229 pages. 


COMPARISONS OF ARTICULATION BETWEEN 
YOUNG COLLEGE WOMEN AND THEIR MOTHERS 


(L. C. Card No. Mic 60-3105) 


Gilbert Leight, Ph.D. 
Columbia University, 1960 


Chairman: Jane D. Zimmerman 


The problem of this study was: Are the patterns of 
articulation of post-adolescent women different from those 
of middle-aged women? Articulation was defined as the 
production of vowels, diphthongs and consonants in a flow 
of speech. 

The Ss were thirty women: fifteen were mothers (ages 
forty-one to sixty) who had been graduated from Hunter 
College in New York City, and fifteen were their daughters 
(ages eighteen to twenty-eight) who were either students 
at Hunter College or recent graduates of Hunter. 

Tape recordings of the speech of the fifteen pairs of 
daughters and mothers and of twenty-six pairs of ran- 
domly matched young and older women were arranged 
randomly, and four judges evaluated the articulation of the 
Ss from those recordings. For the thirty individual Ss, 
the judges: (1) rated characteristics of articulation, ona 
check sheet; (2) rated the quality of traits of articulation, 
on a five-point scale; (3) estimated the age-group to which 
the women belonged. For the forty-one pairs of women, 
the judges: (1) rated differences in quality of traits of 
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articulation, on a three-point scale; (2) rated differences 
in amount of traits of articulation, on a three-point scale; 
(3) judged “related” or “unrelated.” 

The characteristics and traits of articulation rated 
were chosen from among those commonly used in the 
evaluation of articulation and were based on differences 
in the tension, speed, precision and accuracy with which 
sounds are produced. 

The ratings of the four judges were pooled to obtain 
scores for the Ss in the various traits and characteristics. 
Reliabilities of ratings of traits of articulation were esti- 
mated by correlating the ratings; reliabilities of ratings 
of characteristics of articulation were estimated from the 
proportion of judges who reported the characteristic as 
present in the speech of a S. 

The judges were able to distinguish between the articu- 
lation of a daughter and of a mother, but they were not 
able to distinguish between related and unrelated pairs 
with greater accuracy than that expected by chance. 

Although the judges preferred the articulation of the 
daughters to that of the mothers, neither group was rated 
above average. The daughters produced vowels fairly 
accurately (if in a somewhat lax manner); but the pliancy 
and flaccidity with which they produced consonants gave 
the impression of careless articulation in which sounds 
and syllables were slighted, weakened, or omitted inap- 
propriately. 

The mothers, on the other hand, articulated vowels 
with acceptable firmness and clarity (if somewhat inac- 
curately); but the relatively great precision and tension 
with which they articulated consonants gave the impression 
of speech that was over-precise and labored. 

The findings of the comparisons made of the articula- 
tion of young and older women were similar to those of 
the comparisons made between the articulation of daughters 
and of mothers; the young women, whether compared with 
their own mothers or with other older women, were judged 
to have articulation which was consistently better, more 
flaccid, and less tense. 

The flaccid articulation of the young women and the 
labored, precise articulation of the older women seemed 
to have reflected differences in standards of speech ad- 
hered to by women of different generations. 

Microfilm $2.50; Xerox $4.40. 84 pages. 


AN ANALYSIS OF THE DEGREE OF 
INTEGRATION OF EXISTING EDUCATIONAL 
TELEVISION STATIONS WITH THEIR 
PARTICULAR COMMUNITIES 


(L. C. Card No. Mic 60-3535) 


Roddy Earle Packer, Ph.D. 
University of Minnesota, 1960 


The subject of this study is the local orientation of 
present educational television broadcasting stations in the 
United States. “Local” is defined as “in consideration of 
the educational requirements of the particular total com- 
munity audience within the transmission area of the sta- 
tion.” Broader network orientation is under investigation 
by several states and by national research groups. More 
specific “selective audience” orientation is under exhaus- 





tive investigation through controlled research projects 
seeking efficient television teaching techniques. Their 
results are particularly applicable to closed-circuit 
formal educational telecasts. This study is concerned 
with the general community viewer and the problems of 
attracting him to regular and voluntary support and use of 
the educational broadcasting station in his community. 

The problem areas for community television develop- 
ment are first classified into six categories: legal, tech- 
nical, economic, social, competitive and operational 
correlation, or interaction, with the local community. 

The primary factors in each of these areas of community 
correlation of an educational channel are then isolated and 
a questionnaire designed for distribution to the existing 
educational stations to determine the strength of each of 
the factors in their individual operations. This community 
correlation questionnaire consists of eighteen statements, 
three in each of the six categories, which can be com- 
pleted through any one of three completions indicating 
progressive degrees of community integration of the sta- 
tion and its educational programming. 

The results of the questionnaire, with one hundred 
per cent response from the educational stations on the air 
in the spring of 1959, are reported in three manners: 

a station-by-station analysis of the individual response to 
each entry, a statement-by-statement analysis of the total 
response, and a comparison between the stations with the 
strongest and weakest total relationships to their own 
communities in order to establish by contrast the practi- 
cal criteria for the community integration of educational 
TV. 

These results indicate highest community integration 
at the time of this survey for WQED, Pittsburgh, KQED, 
San Francisco, WKNO, Memphis and WGBH, Boston from 
among the thirty-six channels included. Strongest factors 
for community telecasting were found to be community 
operation of the channel, transmission on a Very High 
Frequency allocation, use of local volunteers and viewer 
surveys, and cooperative publicity from local media, 
especially for programming of local general interest. 
Lesser criteria for community integration include use of 
a high percentage of live local production, particularly 
originations from the community and station identification 
relating the station to the general local viewers. 

Appendices include results of a survey of newspaper 
editors in these communities concerning the educational 
stations, a complete analysis of the programming pattern 
of a typical educational broadcasting station, and a list of 
printed program schedule booklets and their estimated 
circulation at the time of the survey. 

Microfilm $3.45; Xerox $12.15. 266 pages. 


A LEAN AND SLIPPERED PANTALOON: 
A HISTORICAL EXAMINATION OF THE COMIC 
STOCK-TYPE CHARACTER, THE OLD MAN. 


(L. C. Card No. Mic 60-4123) 
James Louis Rapport, Ph.D. 
The Ohio State University, 1960 


The specific purpose of this study is to trace the evo- 
lution of the comic stock-type Old Man and to establish an 
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unbroken tradition for this figure by examining theatrical 
records from the earliest sources to the present. A clear 
line of historical evolution will be established by examin- 
ing recurrent similarities in general characteristics, 
personality traits, role function and relationship, comic 
horseplay and costume appearances. The Old Man is 
isolated from his fellow stock-types so that his specific 
identity can best be displayed. He is then shown in rela- 
tionship to the other basic stock figures so that an under- 
standing of the Old Man’s function will serve as an example 
of the function of all stock-types as cogs in the machinery 
of comedy. 

A secondary objective of this study is to examine the 
mime tradition in which the stock-type was born, evolved, 
sophisticated and varied. The mime, a form of entertain- 
ment which is primarily a study of character, is the ideal 
theatrical form in which the stock figure can be examined. 

The examination of the stock-type Old Man and its 
parent mime tradition will begin in the Italian Commedia 
dell’Arte during the Renaissance for two reasons: (1) a 
large portion of documentary evidence concerning this 
study is found in this period; (2) both the stock-type and 
the mime attained their highest form and most popular 
success during the Renaissance. An exclusive examination 
of the Pantalone figure is followed by a study of the addi- 
tional stock-type old men of the Commedia. The third 
area considers the precursors of Pantalone in the Dorian, 
Phlyax, Atellan, Roman and Medieval mime traditions. 
The following chapter concerns itself with the progeny of 
Pantalone and the influence of the Commedia on the mimes 
of France, Germany and England. 

A cursory glance at the major playwrights is included 
next to indicate the presence of the Old Man in dramatic 
literature and to show the influence of the mime and its 
stock-type on the development of drama. The concluding 
chapter offers a resumé of the study and points out con- 
temporary examples of the stock-type. In the Appendix, 

a pictorial survey of the Old Man figure establishes certain 
lineal similarities and indicates the evolving appearance of 
the stock-type. 

The study proves that, as a plot development factor, the 
stock-type is an integral mechanism of comic plot struc- 
ture. It is shown that there is an unbroken continuity of 
basic stock-types throughout the history of the theatre. 
This persistence of characterization is not due to a lack 
of inventiveness, but, rather, to the universality of the 
types as elements of comedy. 

Neither the mime nor dramatic literature was pure in 
form, and there are many examples of overlapping or 
utilization of the rival form. Such items as comic busi- 
ness, dialogue, plots and, particularly, stock characters 
were avidly assimilated by one form if their success had 
been proved by the other. In addition to its vital role as 
a form of theatrical entertainment, the mime endowed 
drama with a consistent and unbroken history by filling in 
the gaps left barren of dramatic literature. The stock- 
type and its parent mime preceded regular drama, oper- 
ated concurrently with it, and continued to carry on 
theatrical conventions during those periods when legiti- 
mate drama was suppressed. 

Microfilm $4.10; Xerox $14.40. 319 pages. 





ASPECTS OF TRAGICOMEDY: 
SYNTHESIS AND UNITY. 


(L. C. Card No. Mic 60-3830) 


Audrey Joan Reynertson, Ph.D. 
Stanford University, 1960 


The word “tragicomedy” is a hybrid, supposedly rep- 
resenting the two dramatic “forms” combined in the plays 
so named. A vague and ill-defined term, it has been used 
to classify many plays which otherwise seem to fit into 
no category. Most definitions of the term refer to specific 
features of historical plays rather than to the characteris- 
tics of a general form. Almost any play which mixes the 
“tragic” and the “comic” in any manner, in any degree, 
and for any purpose has at one time or another been 
labeled “tragicomedy.” Since the tragic and the comic 
represent opposite poles in their basic attitude toward 
man, it would seem that use of the two attitudes within the 
same play would evoke conflicting emotions in the audi- 
ence. Thus, for many, these are dissatisfying plays; they 
appear to be jumbles of the modes of tragedy and comedy, 
inharmonious admixtures of contrary attitudes and actions. 

This dissertation assumes, on the contrary, that it is 
possible to use both tragic and comic matter in an har- 
monious fashion, and that those plays which do so deserve 
consideration as a separate genre. In the study, these 
plays are called “tragicomedies,” although this use of the 
word is in a somewhat different sense than its use in the 
past. Ordinarily it refers to an historical form; in this 
work, it denotes an harmonious combination of tragic and 
comic matter that is neither incidental in nature, nor 
contradictory in effect. 

The genre is identified by means of an examination of 
the tragicomic tone. Both the sources and the spirit of 
this tone are discussed in general, and their operations 
are more specifically examined in the three plays selected 
for close study: There Are Crimes and Crimes by August 
Strindberg, Uncle Vanya by Anton Chekhov, and Juno and 
the Paycock by Sean O’Casey. Of the five methods for 
using tragic and comic matter together, the last (simul- 
taneity) most nearly describes that used in forming the 
over-all tonal pattern of the plays considered, The tragi- 
comic tone arising from this method, and the world por- 
trayed by this tone and these tonal patterns, have certain 
well defined characteristics which are discussed in detail. 

The study reveals that the unique dramatic experience 
of the tragicomedy is a reflection of a distinct human 
experience of the playwright; it results from the contra- 
dictory climate in which the playwright finds himself, to 
which he reacts, and which he attempts to resolve or 
reproportion, to “harmonize,” according to his own point 
of view. The characteristic tones and conditions of the 
tragicomic world are purposeful, and should be regarded 
as facts, rather than faults, of the conditions of the play. 
The result of using tragic and comic attitudes in this 
balanced and related way is not simply a sum, nor is ita 
non-cauSsal alternation of tones, nor a partial journey 
toward one and then another polarity, neither achieving 
its goal. On the contrary, the effect conveyed is a natural 
synthesis of opposing forces held in balance, rather than 
an artificial synthesis of two dramatic forms. The means 
for achieving this are varied and they depend for their 
effect upon a subtle sense of balance. There is a special 
demand of the audience that neither tragedy nor comedy 
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makes: the requirement of an awareness of the basic 
ambiguity of the human condition and a sensitivity to the 
fine fluctuations occurring within this range of ambiguity. 
Such plays are not only a valid imitation of human action, 
they add other dimensions to their subject distinct from 
(although in part the product of) the basic dimensions of 
tragedy and comedy. 

Microfilm $3.65; Xerox $12.85. 284 pages. 


THE LOMBARD VOICE REFLEX TEST: 
AN EXPERIMENTAL STUDY. 


(L. C. Card No. Mic 60-3841) 


Daryle Lee Waldron, Ph.D. 
Stanford University, 1960 


This study of the Lombard Voice Reflex Test was 
designed to obtain data for the answers to seven questions: 
(1) Will the unsuspecting naive subject demonstrate a voice 
reflex when one of his two normal ears is masked? (2) Will 
the sophisticated examinee be able to control his voice 
reflex when stimulated monaurally? (3) Is there a marked 
difference between the extent of voice reflex resulting 
from monaural noise presentation and that resulting from 
binaural presentation? (4) Can the sophisticated subject 
control his voice reflex when noise is introduced into both 
ears simultaneously? (5) Will gradual or instantaneous 
presentation of the masking noise result in the greater 
voice reflex for naive subjects? (6) Which one of the two 
modes of presentation will bring about a greater reflex by 
the sophisticated test subjects? (7) Will any of the test 
conditions yield significant oral reading rate change? 

To answer these questions, equipment was utilized 
which: (1) gradually introduced a complex masking noise 
into one or both ears of the subject, (2) allowed by-passing 
the gradual introduction mechanism so that the noise might 
also be introduced instantaneously, (3) provided a pick-up 
microphone for the reader’s voice, (4) traced the relative 





voice intensity levels, and (5) allowed measurement of the 
words -per-minute reading rate for each subject. 

Four separate groups of 20 subjects each were used. 
Group I had the noise introduced gradually, and knew 
nothing of the test. Group II also had the gradual presen- 
tation, but received instructions as to the principles of the 
test and were asked to try to “beat it” by controlling any 
tendency to change reading rate or vocal intensity. Group 
III was naive about the purpose of the test, and the masking 
noise was introduced instantaneously; i.e., by means of a 
simple on-off switch. Group IV was instructed in “beating” 
the test, and also received the noise instantaneously. All 
subjects recorded their intensity changes and words-per- 
minute rates for both the monaural and binaural masking 
condition. 

Results. Analyses of the data revealed: (1) monaural 
stimulation brought about statistically significant changes 
in vocal intensity for all four subject groups. (2) The 
sophisticated subject groups recorded vocal reflex scores 
which were significantly smaller than those of the naive 
groups under the binaural noise conditions; however, the 
monaural-stimulation scores of the naive and sophisticated 
groups did not differ significantly. (3) For all groups, the 
binaural stimulation condition resulted in a significantly 
greater voice reflex than did the monaural stimulation. 

(4) The rate of presentation of the masking noise did not 
appear to affect the extent or control of the voice reflex. 
(5) Finally, none of the test conditions resulted in signifi- 
cant changes in the oral reading rate of the subjects. 

A complemental study was made to estimate the amount 
of over-all vocal intensity change necessary before clini- 
cians could be expected to detect it with any degree of 
certainty. The results indicated that the absence of a 
detectable vocal reflex, under any of the masking condi- 
tions, should be interpreted with caution. In both the naive 
and sophisticated subject groups, under each of the noise 
presentation conditions, there were individuals whose 
vocal reflex probably would have escaped detection by the 
listening clinician. 

Microfilm $2.50; Xerox $4.60. 88 pages. 
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THE STUDY OF PHOSPHOMONOESTERASES IN 
THE STABLE FLY, STOMOXYS CALCITRANS (L.). 


(L. C. Card No. Mic 60-4059) 


Shahid Husain Ashrafi, Ph.D. 
The Ohio State University, 1960 





The present investigation was undertaken to study first 
the biochemistry of acid and alkaline phosphatases in 
three-day-old adult stable flies, Stomoxys calcitrans (L.); 
next, to find the relative activity of phosphatases in differ- 
ent life stages of the stable fly under optimum conditions; 
and finally to localize histochemically both acid and alka- 
line phosphatases in adult stable flies. 








Biochemical Study 





Methods and techniques for the preparation of reagents 
and homogenate are reported. Disodium p-nitrophenyl 
phosphate was used as a substrate. The spectral- 
transmittance curve and concentration-absorbance curve 
of p-nitrophenol were determined. The optical densities 
were read at 390 millimicrons, and were converted into 
micromoles of p-nitrophenol released. Phosphatase ac- 
tivity was represented by micromoles of p-nitrophenol 
liberated for a 30-minute period of incubation at 38°C tem- 
perature. Results were reviewed and compared with those 
reported by several other investigators. The biochemical 
data obtained in the present investigation are as follows: 











INFLUENCING ACID ALKALINE 
FACTORS PHOSPHATASE PHOSPHATASE 


pH 4.4 7.3 
ISI 0.9x10°°M 1.2x107°°M 
San 7.1x10°*M 4.0x107-*M 
Kinetics Zero Order 


Incubation Period 
for Zero Order 


Temp. Opt. for 30 
min. incubation 40°C (approx.) 40°C (approx.) 


Q.0 2.1 (20° - 30°C) 2.25 (20° - 30°C) 


Activating 
Metal Ions None 


Opt. Conc. of 
Activating Ions None 





Zero Order 


30 minutes 25 minutes 


Fe, Co, Mn, and Ca 


Fe**, 0.001 M (Final) 





Phosphatase Activity in Different Life Stages 





Acid phosphatase activity was found highest in eggs; 
and a second peak was noted in pupae. Three-day-old 
males and females showed the same level of acid phos- 
phatase activity. The lowest activity was found in two- 
day-old larvae. 

Similarly, alkaline phosphatase activity was found high- 
est in the egg. The lowest activity was found in two-day- 
old larvae, but this alkaline phosphatase activity was 
higher than that of acid phosphatase in the same stage. 
Again, alkaline phosphatase activity increased in seven- 
day-old larvae, attained a second peak in pupae, then 
decreased in three-day-old adults. 

The varying amount of acid and alkaline phosphatase 
activity in different life stages of the stable fly was defi- 
nitely associated with tissue growth and differentiation. 


Histochemical Study 





Acetone-fixed and paraffin-embedded sections of adult 
stable fly tissues were incubated in a mixture of naphthol 
AS-phosphate substrates and diazonium salts. 

Moderate acid phosphatase activity was localized in the 
epithelium of the posterior part of the rectum, the distal 
part of the salivary glands, testicular ducts, and the 
seminal vesicles. Strong acid phosphatase activity was 
observed in Malpighian tubules, epithelial cells of the 
oviduct, and uterine glands. 

Moderate alkaline phosphatase activity was shown 
around the base of rectal papillae, intimal lining of the 
posterior part of the rectum, anterior part of the salivary 
gland, and testicular ducts. Strong alkaline phosphatase 
activity was noted in the entire midgut, posterior lobes of 
the salivary glands, Malpighian tubules, oviducts and 
uterine glands. 

Positive results with naphthol AS-phosphates in the 
presence of diazonium salts of higher coupling energy 
offer conclusive proof of acid and alkaline phosphatase 
activity at the site of dye deposition. Hence, naphthol 
AS-phosphates can be used to localize accurately the ac- 
tive phosphomonoesterases in insects. 

Microfilm $2.50; Xerox $5.40. 109 pages. 





THE TOXICOLOGY OF NEW MITICIDES 
(L. C. Card No. Mic 60-4061) 


Surat Singh Batth, Ph.D. 
The Ohio State University, 1960 


Research for this study was carried out under green- 
house conditions to evaluate the efficacy of Tedion, Ethion, 
Guthion, Kelthane, and Thiodan as miticides. The two- 
spotted spider mite, Tetranychus telarius (L.), reared on 
bean plants, was used as the test animal. Bean plants, 
each having the mites enclosed in Tree Tanglefoot rings 
circumscribed on the upperside of the first two leaves, 
were sprayed with a 2 ml solution of the desired concen- 
tration made from wettable powders or emulsifiable 
formulations diluted with water. The mortality of the 
adult mites was recorded 24 hours after spraying. The 
results were plotted on log probit graph paper, and the 
median lethal concentrations were determined as 5.2 and 
520 ppm for Ethion and Thiodan wettable powders respec- 
tively, and 2.8 (12 after more than 2 years of shelf life), 
6, 77, and 560 ppm for emulsifiable Guthion, Ethion, 
Kelthane, and Thiodan respectively. 

The LCs of Tedion was not determined, since it was 
ineffective as a killing agent for the adult mites. 

The residual life of each miticide was determined by 
using the LCso concentrations on mite-infested plants. 
Mortality data were obtained from repeated 24-hour ex- 
posures of mites to the same treated plants, and found to 
be 1, 3, 5 and 4 days for Guthion, Ethion, Kelthane, and 
Thiodan respectively. 

Systemic action experiments with all compounds re- 
vealed that only Tedion possessed such toxic action. 

Tedion was further studied as a sterility-inducing 
chemical against two-spotted spider mites and other 
insects. When used at 500 ppm, its residual life based on 
the sterility induction of female mites was found to be 
21 days. 

Tedion induced sterility of a normal strain of the two- 
spotted spider mite as well as of a parathion resistant 
strain, but persistence of sterility in the latter was of 
slightly shorter duration. It was further determined that 
the length of time of persistence of sterility can be varied 
by regulating both the dosages of the chemical and the 
exposures of the mites to the treated plants. The adult 
female spider mites can be made sterile for a lifetime 
by spraying both the plants and the mites with 2000 ppm of 
emulsifiable Tedion. Persistence of sterility is less if 
the plants are sprayed before the mites are transferred 
to them. 

A comparison of emulsifiable and wettable powder 
formulations of Tedion revealed that a dosage of 500 ppm 
of the emulsion induced complete sterility for a period of 
2 to 5 days, depending on whether the mites were trans- 
ferred to the dry, treated plants after spraying or were 
sprayed with the plants, whereas the wettable powder 
dosage of 2000 ppm induced 97 per cent sterility for a 
period of one day. 

Tedion was also tried as a sterility-inducing agent 
against other insects. These insects and the following 
sublethal dosages of emulsifiable Tedion were used: 

2000 ppm for milkweed bugs; 5000 ppm for German cock- 
roaches; 3000 ppm for Mexican bean beetles; 1000 ppm 

for house flies; 1000-4000 ppm for red flour beetles; and 
1000-4000 ppm for granary weevils. It was concluded that 
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Tedion did not induce sterility in any of tiiese insects with 
the possible exception of the red flour beetles. However, 
it delayed the hatching of eggs by four or five days with 
milkweed bugs. House fly maggots reared on Tedion 
mixed in the larval-rearing media produced flies that 
were slightly smaller. 

Microfilm $2.50; Xerox $3.60. 64 pages. 


AN INVESTIGATION OF COMPETITION IN 
NATURAL POPULATIONS OF MICE 


(L. C. Card No. Mic 60-4649) 


Larry Derl Caldwell, Ph.D. 
University of Georgia, 1960 


Supervisor: Eugene P. Odum 


Competitive relationships between natural populations 
of two ecologically similar species of mice, the old-field 
mouse (Peromyscus polionotus) and the house mouse (Mus 
musculus), were investigated between June, 1957 and July, 
1959 on the AEC Savannah River Reservation. Both 
species have occurred in the abandoned fields of the 
reservation since 1951 in the complete absence of human 
habitation or agriculture. Aggressive and non-aggressive 
forms of competition were considered. Three approaches 
were employed to compare the two species: (1) a study of 
natural populations in six areas of approximately 4 acres, 
each widely spaced in a 100 acre field, (2) laboratory 
observations on behavior and feeding, and (3) an experi- 
mental study of populations of the two species in a one- 
acre enclosure. 

Resident populations of Peromyscus occurred in all 
six areas of the old field. Resident populations of Mus 
were found in two areas while transient individuals ap- 
peared in the other four areas. An average of 35 Pero- 
myscus and 3 Mus occurred’in the former two areas. 
There was no evidence to indicate that the changes in 
numbers of one species influenced changes in numbers of 
the other species. The high rate of disappearance of the 
young and the migratory behavior of many adults of Mus 
were largely responsible for the low numbers maintained 
by that species. Otherwise, the ecology of Peromyscus 
and Mus was similar. 

Neither species displayed aggressiveness toward the 
other species in the laboratory in contrast to the observa- 
tions of King (Ecology, 1957), who found that a laboratory 
strain of Mus was aggressive toward deer mice (Pero- 
myscus maniculatus). No evidence was found to support 
King’s suggestion that Mus can aggressively replace any 
species of the genus Peromyscus where the two species 
meet in nature. 

Of various habitat resources examined (i.e., shelter, 
nest sites, food, etc.) only seeds, an important food item 
for both species, were sufficiently limited in quantity to 
bring about nonaggressive competition. Mus in the labora- 
tory accepted a smaller variety of seeds than Peromyscus; 
thus Mus would be at a disadvantage when seeds are in 
short supply. 

Two pairs of each species were introduced into an 
escape-proof one-acre enclosure in December, 1958. 
After three months, numbers of Peromyscus had increased 


























to twelve and numbers of Mus after an initial increase had 
decreased to two individuals. The Peromyscus population 
increased abruptly after Mus disappeared in May. During 
the first month of enclosure residence, individuals of each 
species established home ranges in opposite haives of the 
enclosure, but as the total population size increased 
segregation was no longer evident. 

While no evidence was found for the existence of any 
type of aggressive behavior or conflict over space, field 
observations, the field experiment and laboratory observa 
tions all indicated that competition for seeds can be im- 
portant especially in the regulation of Mus populations. It 
is postulated that the migratory behavior of Mus is a 
mechanism which reduces competition between it and the 
native species, and which enables the two species to 
co-exist in the same habitat even though one species 
appears to be at a disadvantage. : 

Microfilm $2.50; Xerox $3.00. 54 pages. 





BIOTIC ASSOCIATIONS OF RODENT AND 
ECTOPARASITE POPULATIONS 


(L. C. Card No. Mic 60-3368) 


Richard John Elzinga, Ph.D. 
University of Utah, 1960 


Chairman: Don M. Rees 


The objectives of this study were: (1) to determine the 
relationships that exist between rodents and their ecto- 
parasites in three types of biotic communities located 
west of Utah Lake and north of Goshen, Utah; and (2) to 
compare the results of these findings with those obtained 
from a similar study being conducted by the staff of 
Ecological Research, University of Utah, at Dugway, Utah. 
The three biotic habitats selected for study were desig- 
nated as the Sand Dune, Shadscale-Grass, and Greasewood 
communities. Topography, climatic conditions, vegetation, 
rodents and their ectoparasites were studied and the 
results were compared with the results obtained from a 
study of three biotic communities in the Dugway region. 

The study of the area west of Utah Lake was conducted 
from June, 1957 to June, 1959 inclusive. A total of 259 
rodents were live-trapped, marked, and released for future 
study. An additional 487 rodents, representing eight spe- 
cies, were collected and systematically examined for 
ectoparasites. A total of 6,404 ticks, 911 fleas, 4,762 
lice, and 37,857 mites were collected from these rodents 
and identified. These arthropods were classified as para- 
sites, predators, or scavengers. 

As a result of the study in the Utah Lake region and a 
comparison of these results with the Dugway studies, the 
following major conclusions are proposed: 


1. Certain species of ectoparasites are found associ- 
ated with particular rodent hosts in the desert area 
west of Utah Lake. These associations are quite 
specific in some forms such as lice and are more 
variable in others such as fleas. These host- 
ectoparasite associations vary somewhat from one 
biotic community to another. 


2. The concept of the biotic community can be a useful 
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tool in studying ectoparasites because, although some 
overlap exists between the populations in biotic 
habitats, certain species of ectoparasites attain 

their maximal densities in specific communities. 
This concept is especially valuable in studying the 
transmission of disease in populations of rodents. 


. Few species of ectoparasites were found to be 
restricted to the rodents of a single biotic com- 
munity in the Utah Lake area. This situation prob- 
ably occurs in most areas. 


. Considerable fluctuations in the density of rodents 
were observed in each community. Of the three 
biotic communities studied, the Greasewood Com- 
munity demonstrated the greatest variation in the 
number of species as well as in the density of indi- 
viduals present. Generally, the greatest fluctuations 
in each biotic community were within the mice and 
the least were observed in those of the kangaroo rat 
populations. 


. Although man did not appear to have a direct influ- 
ence upon the populations of rodents in the biotic 
habitats studied in the area west of Utah Lake, he 
probably affected them indirectly through over- 
grazing by his sheep which reduced the food supply 
of the rodents. Many of the species of plants ap- 
peared to have been reduced in number as well as 
in their ability to produce seed which the rodents 
require for survival during the winter. 


. The predictions made before the study as to which 
rodents would be present in each biotic community 
in the area west of Utah Lake were essentially 
accurate. A knowledge of biotic communities can 
be of great value in predicting the species of rodents 
present in an area. 


. Generally, it will be extremely difficult to predict 
the host-ectoparasite associations in a new area 
until additional ecological work has been completed 
on these relationships. 


. Much of the information obtained in studies con- 
ducted by Ecological Research at Dugway, Utah is 
probably applicable to other areas. The vegetation 
and topography are probably the most reliable indi- 
cators of the biotic community. The least reliable 
aspects of the biotic community concept are the 
host-ectoparasite associations; perhaps because 
these relationships have not been previously studied 
as extensively as other biotic relationships in these 
communities. 

Microfilm $2.50; Xerox $5.20. 105 pages. 


NEUROLOGICAL EVIDENCE FOR 
THE RELATIONSHIPS OF 
SOME PERCOMORPH FISHES 


(L. C. Card No. Mic 60-3802) 


Warren Curtis Freihofer, Ph.D. 
Stanford University, 1960 


Ichthyologists have not previously used patterns of 
distribution of the peripheral nerves in attempts to inves- 


tigate the interrelationships of families, superfamilies, 
suborders and orders of fishes. The central problem of 
the present study is to use this approach on the largest 
and one of the most difficult fish groups, the order Perco- 
morphi, in particular the suborder Percoidea. The sub- 
order Percoidea comprises a long array of families, 
including some which are considered to be closest to the 
ancestral type of the order. 

A distinctive, hitherto undescribed cranial nerve was 
found which seems to be useful in evaluating relationships 
among percoidean fishes. The new nerve has apparently 
evolved from the ramus lateralis accessorius and has 
been designated ramus lateralis accessorius II (R.-lat.- 
acc.-II), the regular ramus lateralis accessorius being 
designated ramus lateralis accessorius I (R.-lat.-acc.-I). 
These two nerves, together with the ramus oticus, form a 
series of eight patterns. 

In Polycentrus, R.-lat.-acc.-II has the following 
peculiar course: it arises intracranially, enters the 
orbital cavity through the trigeminal foramen and passes 
up to and through the sphenotic bone. It turns posteriorly, 
and, keeping generally on the medial side of the bones of 
the temporal region and pectoral girdle, passes to the 
pectoral, pelvic, and anal fins, and probably to the caudal 
fin as well. A search for it was made in forty-one percoid 
families. Twenty-six were found to possess it. Their 
interrelationships are analyzed on the basis of these pat- 
terns. The results agree in general with those of Regan, 
Boulenger, and Cope for the relationships of particular 
groups and with Frost’s conclusions based on otolith study. 
Some new relationships are also suggested by the results. 

The course and relationships of R.-lat.-acc.-II were 
compared in detail, including the branches to the pectoral 
fin, in nine families. The correspondence between them, 
including one particularly characteristic branch to the 
pectoral fin, was so great that the nerve was considered 
to be unquestionably homologous in those families pos- 
sessing it. It is considered highly probable that the nerve 
indicates descent from a common ancestor. 

A pattern of nerves was found in the Apogonidae and 
the order Salmopercae which is considered homologous 
with the ramus canalis nerves of the iniomous fish 
Lampanyctus, the only fish for which these particular 











nerves had previously been described. 

The position of the olfactory bulbs in the Salmopercae 
was found to show a transitional sequence from Percopsis 
through Columbia to Aphredoderus. 

The deep-lying position of the major part of the main 
lateral line nerve is described in the Ophicephalidae, 
Mastacembelidae, and Synbranchidae. 

On the basis of available nerve evidence, the following 
conclusions are considered probably correct: 





1. The branches of the ramus lateralis accessorius and 
ramus canalis nerves, including the ramus buccalis 
accessorius, were found to be of very promising use 
in phylogenetic studies of higher categories of 
fishes, especially of the order Percomorphi. 


. The division of the Percoidea into forms with or 
without R.-lat.-acc.-II may reflect an early evolu- 
tionary dichotomy in the group. : 


. The percoids possessing R.-lat.-acc.-II are derived 
from a R.-lat.-acc.-I serranid. 


4. Of the percomorphs investigated, Roccus (Serranidae) 
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and Scorpis (Scorpididae) exhibit the most primitive 
pattern of R.-lat.-acc.-II. Chaetodon has a similar 
pattern but none of the Pomacanthinae do. 


. The Scorpididae are related by common descent to 
the Chaetodontinae. 


. Microcanthus is neither a chaetodont nor a scorpidid. 





. The Pomacanthinae are related by common descent 
to a R.-lat.-acc.-II fish, such as the Pomacentridae 
or some other family with the same R.-lat.-acc.-I 
pattern. 


. The Ophicephalidae, Anabantidae, Synbranchidae, 
and Mastacembelidae are related more closely to 
each other than to other groups. 


. The Scorpaenidae have a pattern intermediate be- 
tween a non-R.-lat.-acc.-II percoid, such as Perca, 
and serranid genera, such as Paralabrax, but much 
closer to the latter. 





. R.-lat.-acc.-II may be lost in more specialized 
groups or in some derivatives of a family pos- 
sessing it. The Scorpaenidae possess R.-lat.-acc.- 
II but apparently no other scleroparous fishes do. 
The Labridae, but not the Scaridae, possess it. 


. Kuhlia, Toxotes, and Monodactylus are more closely 
related to each other than to other groups. 








. Presence of the ramus canalis system of nerves in 
Apogonidae and Salmopercae suggests a phylogenetic 
connection between the two groups. 


. A possible fresh-water origin for the percoids is 
considered in light of the suggested phylogenetic 
connection between the Salmopercae and the 
Apogonidae. 

Microfilm $2.65; Xerox $9.25. 204 pages. 


A SURVEY OF THE PARASITES OF THE 
EASTERN CROW, CORVUS BRACHYRHYNCHOS 
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(L. C. Card No. Mic 60-4101) 


Joseph Jones, Jr., Ph.D. 
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The perennial occurrence of the eastern crow in Ohio 
makes it a suitable animal for a general, year-round 
parasitological study. No such studies have been re- 
ported for this bird in the United States. 

Thirty-one species of parasites are reported from a 
total of 339 crows which were collected from twenty-five 
counties in Ohio over a period of twenty months. Two new 
species of nematodes are described, viz., Splendidofilaria 
flexivaginalis and Splendidofilaria ohioensis. One new 
species of mites is reported, viz., Laminosioptes di- 
hymenalis. Fifteen new host records are reported. — 
~ §porozoa infected 13.3 per cent of the crows. The 
highest percentage of infection with blood sporozoa oc- 
curred in juvenile birds during the summer season. 
Acanthocephala infected 4.9 per cent of the birds. The 
highest incidence of infection with Acanthocephala oc- 

















curred in juvenile birds during the winter season. 
Cestodes infected 71.1 per cent of the crows. In general, 
the highest percentage of infection by cestodes occurred 
in adults inthe summer. Trematodes infected 7.7 per 
cent of the crows. These parasites were found more often 
during the summer than in the winter. Nematodes infected 
96.7 per cent of the birds. The period of highest incidence 
of nematode infections varied with the species of parasites 
involved. Seventy-two per cent of the birds harbored 
Mallophaga; 99 per cent, Acarina. The peak period of 
infection with ectoparasites occurred during the winter 
season. 

Several factors may account for the wide variety of 
parasites which the crow harbors, viz., (1) its resistance 
or lack of resistance to attack and infection, (2) its omniv- 
orous feeding habit, and (3) its migratory and roosting 
behavior. The frequency and intensity of infection appear 
to be associated with such factors as season and sex and 
age of host. Within the state of Ohio, regional ecological 
factors do not appear to affect appreciably the species of 
parasites which the crow harbors. 

The high percentage of crows infected with Capillaria 
contorta and Capillaria anatis strongly indicates that this 
bird may be an important reservoir host and disseminator 
of these parasites to domestic animals. 

A tabulation is made of the parasites that have been 
reported from the eastern crow by other investigators. 

A key to the species of the genus Splendidofilaria Skrjabin, 
1923, is presented. 
Microfilm $3.20; Xerox $11.25. 247 pages. 








ORGANIZING FACTORS INVOLVED IN 
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Gordon Edward Levenson, Ph.D. 
University of Pennsylvania, 1960 


Supervisor: Olin E. Nelsen 


The purpose of this study was to analyze vasculogenesis 
of the early vitelline circulatory system of the chick in 
terms of organizing factors. No major work had been done 
on primary vasculogenesis since organizer phenomena 
were made known. The literature is extensively reviewed. 

Sections of a closely graded series of normal embryos 
were studied; also micro-surgical experiments were per- 
formed. The photographs presented include stages in 
aortal development and a specially prepared series show- 
ing progressive differentiation of the vitelline arteries. 

Methods: White leghorn eggs were incubated to the 
desired pre-vascular stages. Each embryo, upon its intact 
yolk and surrounded by albumen, was rolled from the shell 
into a sterile 50 ml. beaker. In an uppermost position the 
blastoderm was lightly stained with neutral red. Localized 
cuts were made in various positions as indicated below, 
and the beaker-embryo complex was placed in a sterile 
humidified chamber for 24-48 hours additional incubation. 
Normal embryos were grown in ovo. 

Results: (1) The aortae. In segments isolated along 
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the anterior-posterior axis by means of two fine cuts 
made in pre-vascular stages, definite endothelial vessels 
developed, indicating that aortae form in situ and are not 
dependent on sprouts that grow back from the heart. 

A study of normal sectioned embryos revealed that aortal 
angioblasts arise and differentiate in a distinctly meta- 
meric fashion, in close association with the entoderm, in 
a distinctly metameric fashion. These first appear as 
clumps of pre-endothelial cells in the position of the 
future aortae. Then, in the intersomitic spaces on each 
side, individual metameric vesicles are formed, ulti- 
mately uniting to form the dorsal aortae. 

Data indicates a definite correlation between the pres- 
ence of the notochord and the prevention of anastomosis 
between the two early dorsal aortae. The notochord in 
this sense acts as an influential inhibitor of supressor of 
anastomosis; implications are discussed. 

(2) The vitelline arteries: Unilateral cuts parallel to 
the axis separating the body from the extra-embryonic 
potential area of vitelline artery formation resulted in 
failure of vitelline artery development on the cut side 
only. A transverse cut thru this same potential area 
resulted in formation of two arteries on one side, each 
joining individually with the aorta. A transverse cut at 
the level of artery formation extending thru the body and 
into the extra-embryonic area resulted in the growth of a 
functional loop around the cut to connect the artery in 
anterior and posterior segments with the vitelline artery. 
Location of precursory areas for vitelline artery develop- 
ment was verified by marking experiments. 

Evidence is presented for the in situ genesis of primi- 
tive angioblasts in intimate association with the entoderm 
in both the body and extra-embryonic areas. Sections 
indicated that differentiation of primary endothelium 
always occurred in the most intimate association with the 
entoderm. 

The author proposes that local organizer fields exist 
along the lines of the future aortae, one individual field 
responsible for the orderly formation of each metameric 
aortal unit. The area of the developing vitelline artery 
definitely behaves as an independent organizer field 
district. The fields were found active only at a specific 
period of development. Similar fields are believed to be 
instrumental in the development of the aortae, interseg- 
mental vessels, and posterior cardinal veins. These 
primary organizer fields determine the differentiation of 
primary angioblast units in an extensive mosaic pattern 
across the blastoderm, in close association with the 
entoderm. A phase of growth and union of the primary 
angioblasts to form vessels occurs next and is dependent 
on the organizational activities, positioning, and elabora- 
tion of the primitive angioblasts during the very first 
phase. Microfilm $2.50; Xerox $7.40. 158 pages. 





THE BIOLOGY OF INSECT PARASITES 
OF THE GENUS SITONA GERMAR 
(COLEOPTERA: CURCULIONIDAE). 


(L. C. Card No. Mic 60-3526) 


Conrad Charles Loan, Ph.D. 
University of Minnesota, 1960 


The European braconid species Perilitus rutilus (Nees), 
Microctonus sp. near labilis Ruthe, and Pygostolus fal- 
catus (Nees) parasitize the adult of Sitona-weevils. They 
were reared from European weeviis and their immature 
stages and biology were determined at 74° F. in the labora- 
tory and in the insectary. 

Development of these species is endoparasitic and 
hypermetamorphic. Oviposition is effected through the 
apex of the abdomen of the weevil and the immature stages 
develop freely in haemolymph. The egg increases in 
volume and the embryo is formed within an embryonic 
membrane (trophamnion). At eclosion the cells of the 
trophamnion dissociate and increase in volume in relation 
to the growth of the larva. Supernumary larvae are elimi- 
nated soon after eclosion and only one larva develops ina 
host weevil. Five larval instars are described and illus- 
trated. The instar V larva is ensheathed within the cuticle 
of the instar IV larva until the moment of emergence from 
the host. Precursors of the sclerites of the head of the 
instar V larva are poorly developed (P. falcatus) or absent 
(P. rutilus, Microctonus sp. near labilis) in the inter- 
mediate larval instars. 

The period of development at 74°F. of P. falcatus and 
Microctonus sp. near labilis from deposition of the egg to 
emergence of the new adult was approximately three 
weeks, and, of P. rutilus, almost four weeks. The devel- 
opment of many instar I larvae of the parasite species 
was arrested by diapause in a wide range of Sitona species. 

Over 80 per cent of the instar I larvae of Microctonus 
sp. near near labilis originating in France failed to sur- 
vive in the sweetclover weevil S. cylindricollis Fahr. This 
adverse host reaction was studied in comparative para- 
sitism tests with Hypera meles (F.), S. humeralis Steph., 
and S. scissifrons Say. The difference in percentage 
mortality between these species and S. cylindricollis was 
significant at the one per cent level. The development of 
Microctonus sp. near labilis originating in Sweden was 
normal in S. cylindricollis, and on this basis the species 
is tentatively considered to comprise two biological races. 

Oviposition of the weevil is eliminated in overwintered 
individuals and prevented in summer-emerged weevils by 
the egg and instar I larva of P. falcatus. Observations 
suggest that P. rutilus and Microctonus sp. near labilis 
may have a similar effect. The immature parasite stages 
are haemophagous, but the fat-body of the host is con- 
sumed by larval instars I] and IV. The weevil host is 
killed by the effects of parasitism and parasite emergence. 

Reproduction of P. falcatus is parthenogenetic and 
thelyotokous; Microctonus sp. near labilis (and probably 
P. rutilus), sexual but arrhenotokous if parthenogenetic. 
The species emerge from the cocoon with a complement of 
ripe ovarian eggs. Oviposition occurs in both light and 
complete darkness and a preference among species of 
Sitona was not evident. In field cages, P. falcatus laid a 
maximum number of 46 eggs in an 11 day period and 
parasitized 39 weevils in 110; P. rutilus laid a maximum 
number of 50 eggs in this period and parasitized 29 weevils 
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in 110. Superparasitism was common in cages and multi- 
parasitism also occurred. 

The parasite species overwinter as diapause instar I 
larvae in summer-emerged weevils. The larvae develop 
in the spring of the year and produce a generation which 
attacks the overwintered Sitona-weevils. This parasitism 
may drastically reduce the weevil populations; in 1958 
over 73 per cent of S. lineata was parasitized at Kattarp, 
Sweden. 7 

The value of the braconid species as a control factor 
is limited by low parasitism of the summer-emerged 
weevils, and diapause of the instar I larva. 

Microfilm $3.00; Xerox $10.60. 232 pages. 
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Over 490,000 daughters of Drosophila melanogaster 
obtained by Muller’s “Maxy” technique were examined 
for spontaneous visible mutations arising at 13 loci in 
their paternally derived X chromosome. Simultaneously 
over 340,000 sons were examined for mutations in their 
maternaliy derived X chromosome. Methods and stand- 
ards are described by which mutants were classified as 
whole-body or fractional, transmissible or non-transmis- 
sible. Sons were not scorable for lethal alleles or iso- 
alleles and poorly scorable for mutations of wing and eye 
conformation. Furthermore, they often failed to breed. 
Therefore, the estimates of mutation frequency given 
below are based on the daughters. The perlocus frequency 
of transmissible independent mutational events (totalling 
39) averaged (6 + 1) X 10~® under the given conditions of 
multiplication (which affect the detectability of mutational 
events occurring at early developmental stages). The 
number of transmissible independent mutations for each 
locus was as follows: nine cut; five each yellow, white, 
garnet; four carmine; three forked; two raspberry; one 
each prune, echinus, singed, dusky, outstretched-small- 
eye and carnation. The mutation frequency per se is 
represented by the frequency of genetically proved mutants, 
including all of those of common origin equally with the 
36 that arose singly. The fractionals were counted as +. 
This procedure gives us a total of 42.5 mutations: 19 from 
single cases of whole-body mutants; 15 from the three 
clusters (ten cuts, two cuts, and three yellows); and 8.5 
from the total of 17 transmitted fractional of all kinds. 
The per-locus frequency is (6.7 + 1.8) X 107°, or about 
1 in 150,000. Among paternally derived chromosomes 20 
of the 39 cases of transmissible mutants of independent 
origin showed an original fractional distribution of mutant 
tissue by appearance and/or genetic test. Nine of the 13 
loci (all except echinus, garnet, outstretched-small-eye, 
and carnation) had at least one fractional mutation. There 
were at least 59 untransmitted “mutations,” including very 
few possible phenocopies. Thirty-eight of these were 
visibly fractional. The 21 which appeared whole-body, 
being untransmitted, must have really been fractional, 
too. Thus, at least 80% of the mutations in paternally 














derived chromosomes appeared as fractionals. Among 
the maternally derived chromosomes, similar, but less 
critical, evidence indicated that about 70% of the 26 muta- 
tions (including transmitted and untransmitted “muta- 
tions”) of independent origin were fractionals. With 
certain reservations the appearance of so high a propor- 
tion of fractionals may be interpreted as showing that most 
spontaneous mutations arise or are completed in the 
post-gonial germ cells and/or in the very early zygote. 
Implications of this interpretation are discussed. A com- 
parison was made of the frequency of mutations arising in 
paternally and maternally derived chromosomes. Lethal 
alleles and isoalleles not scorable in males were excluded 
from the calculation. For equiva)ent numbers of chromo- 
somes, the ratio of paternal to maternal mutants of trans- 
missible type is not significantly different from 1:1. 
A similar relationship holds for the non-transmitted 
“mutants.” These results provide no evidence that there 
is an effect of sex upon the frequency with which visible 
mutations arise in the germ line or somatically. 
Microfilm $2.50; Xerox $4.60. 90 pages. 


A STUDY OF THE EFFECTS OF URETHAN ON 
THE CLEAVAGE OF THE CHAETOPTERUS EGG 
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University of Pennsylvania, 1960 


Supervisor: Dr. Lester Goldstein 


Urethan (ethyl carbamate) is a well known mitotic 
poison. In recent years urethan has been extensively used 
in the chemotherapy of malignant diseases. In addition, 
however, urethan is known to be a potent carcinogenic 
material in experimental animals. Urethan is not the only 
possessor of this dual capability since many of the other 
chemical and physical agents that inhibit tumor growth 
can also induce malignancy, and this general phenomenon 
is known as the “Haddow paradox.” 

Attempts to explain urethan’s mechanism of action in 
terms of energy metabolism, biosynthesis or genetic 
mutation have not been satisfactory to date. In this inves- 
tigation an attempt was made to study the effects of urethan 
on the mechanical structures of the dividing cell and upon 
the assembly of these structures. The eggs of the marine 
annelid Chaetopterus pergamentaceus were used in this 
study because they can be obtained in large numbers and 
divide with almost perfect synchrony following fertiliza- 
tion. 

Dilute solutions of urethan (about 1%) prevent the 
division of fertilized eggs. Relative cytoplasmic viscosity 
determinations show that the mitotic gelation, which im- 
mediately precedes the formation of the mitotic apparatus, 
does not take place. In concentrations of urethan insuffi- 
cient to prevent the division (less than 0.5%) the mitotic 
gelation occurs normally. The inhibition is reversible 
Since the eggs divide within 15 minutes following return 
to normal sea water. Upon return to sea water the 
inhibited eggs divide directly into the number of cells 
present in the controls at that time, indicating that meta- 
bolic work and chromosome duplication are not affected. 
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During the recovery period there is a rapid increase in 
relative cytoplasmic viscosity. Eggs that have begun to 
form cleavage furrows are not able to complete cyto- 
kinesis upon exposure to urethan. The rigidity of the 
cortex is reduced by inhibitory concentrations of urethan. 
Cytological preparations reveal that urethan prevents the 
formation of the mitotic apparatus, and also destroys the 
organized structure of the mitotic apparatus after it has 
been formed. 

Few of the eggs in 1% urethan divide until about 4 or 5 
hours after fertilization. Untreated eggs divide at 21 C. 
by 58 minutes after insemination. The addition of hista- 
mine, histidine, trypsin, chymotrypsin or lipase enables 
the eggs to divide sooner in the presence of urethan. 
Calcium, potassium, arginine and protamine were not 
effective. 

It has been proposed that urethan may act on the hydro- 
gen bonds that are believed to link together the components 
of the mitotic apparatus. 

Exposure of unfertilized eggs to 3% and higher concen- 
trations of urethan results in initiation of cell division 
and parthenogenetic development. During exposure to 
urethan there is an increase in relative cytoplasmic vis- 
cosity. Calcium ions are required for the activation of 
the eggs by urethan and for the subsequent completion of 
parthenogenesis in sea water. 

The possible significance of these results in terms of 
the colloidal nature of living ceils and the “Haddow para- 
dox” has been discussed. 

Microfilm $2.50; Xerox $3.00. 59 pages. 


DISTRIBUTION OF THE BLACK HILLS BEETLE 
OVER THE HOST TREE AND 
FACTORS CONTROLLING THE ATTRACTION 
AND BEHAVIOR OF THE ADULT 


(L. C. Card No. Mic 60-3540) 


Roy Frank Shepherd, Ph.D. 
University of Minnesota, 1960 


Adviser: A. C. Hodson 


The distribution of the Black Hills beetle (Dendroctonus 
ponderosae Hopk.) over the host tree (Pinus contorta 
Dougl. var. latifolia Engelm.) was studied by felling sixty 
trees, dividing the bark surface into quadrats one square 
foot in area and tallying for each quadrat the direction, 
the diameter of the tree, the height, the bark roughness 
according to three arbitrary classes, and the number of 
branches. The bark was peeled and the number of gal- 
leries initiated in that quadrat was also recorded. The 
data were transferred to punch cards to facilitate sorting 
and analysis. The heaviest attack was found at the bottom 
of the tree. The north side was attacked the heaviest, east 
next, then west and then south. Branches influence the 
distribution very little, but the presence of medium to 
extremely rough bark appears to be a necessary requisite 
for attack. 

The gradient in attack density up the tree complicates 
sampling procedures as frequency distributions of sam- 
ples taken from trees are bimodal. A log (x + 1) trans- 
formation essentially removes these effects and allows the 
use of parametric statistics in the analysis. 














The responses of the beetles to temperature, light and 
humidity were tested in specially designed cabinets and 
reaction chambers. The beetles are attracted to higher 
intensities of light at emergence, but this response is 
reversed when they are mining galleries. They use a spot 
source for orientation but not polarized light. The beetles 
seem to avoid extremes of temperature but prefer low 
humidities. Light and high temperatures stimulate flight. 

Numerous tests were made by cutting logs of different 
physical characteristics, transporting them to test areas 
where broods were present in standing trees, and exposing 
them to attack in various positions. No difference was 
found between diameters when the factor of bark rough- 
ness was eliminated. When logs of equal physical attrac- 
tiveness are exposed at different heights, the uppermost 
log is attacked the heaviest. The beeties selected the | 
bark with the highest moisture content when they were 
given a choice of three small pieces of bark within a cage 
on which to feed. 

Attacking beetles are attracted to trees undergoing an 
attack or to trees which have suffered a similar mechani- 
cal injury. If the beetles are drowned out with resin, the 
attraction of these two types of trees is about the same, 
but, if the beetles are successful in establishing galleries, 
the attraction of attacked trees is much greater than 
mechanically injured trees. 

Microfilm $2.50; Xerox $6.00. 123 pages. 


BREEDING BEHAVIOR AND GROWTH RATES 
OF CASSIN’S AUKLET PTYCHORAMPHUS 
ALEUTICA (PALLAS) 
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Asa Clifford Thoresen, Ph.D. 
Oregon State College, 1960 
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Cassin’s auklet is one of the smallest members of the 
Alcidae. It lays one egg and is nocturnal and colonial in 
habit at its breeding grounds. 

The auklet was studied mainly on the Farallon Islands, 
California between May 18, 1959 and March 23, 1960, and 
approximately 175 hours were spent in night observation 
of the behavior of the birds. Geographical distribution as 
outlined in the literature is presented. 

Experiments were conducted using various colored 
lights without success. The auklets are able to detect 
white, amber, red, blue and green light. Further experi- 
ments indicated that parent birds do not recognize their 
own chicks. 

Breeding activity began during the last week of De- 
cember, 1959 and the birds were actively preparing bur- 
rows during January, 1960. Fresh eggs were present in 
approximately one third of the burrows examined on 
March 22, 1960. 

The environment on the Farallon Islands is discussed 
and the populations of other species nesting on the islands 
in June, 1959 are tabulated. Interspecific relationships 
are also discussed. 

Weights and measurements of adult are compared with 
those of newly hatched chicks and juveniles ready to leave 
the nest. The daily growth by weight and by measurement 
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of the body length, culmen, tarsus, closed wing, extent, 
and tail are tabulated. Incubation was found to be at least 
37 days and the average fledging period was 44.7 days. 

At least ten variations of sounds produced by the auklet 
are described and the displays connected with mating, 
preserving of the pair-bond, fighting, recreation and de- 
parture from the nesting site are discussed. 

The total mortality in 75 nests studied was 73.4% with 
a death rate of 35.5% after successful hatching. 

Feeding habits, flight characteristics, and observa- 





tions on skittering, diving and bill dipping are presented. 
The principal foods brought to the young were a species 
of shrimp commonly known as “whale food” and small 
immature fish. 

Further observations and experiments are considered 
necessary in order to interpret many of the behavior 
patterns, and to distinguish between male and female. 

The average life span of aukiets is yet to be determined. 
Microfilm $2.50; Xerox $6.60. 140 pages. 
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